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in Improved Vacuum Pump and Com- 
pressor. 


Guild & 
N. Y., are placing on the market a 
pump that is 
efficient than the ordinary type 

The 
wecompanying 
tion of the valve 
tail of the 
slide valve is so constructed 
of the 
ng closed to 


Messrs Garrison, of Brooklyn 


Vvacuui 


claimed to be much more 


general appearance is shown in the 


cut. and we give also 


“a Sec 


chest which shows the ce 


particular improvement The 


that, at the end 


stroke, the clearance space, after be 


main delivery, is 


plac ed in 


ommunication with the suction end of the 


vlinder, relieving the cushion and increas 


ng the supply on the suction side of piston 


The 


piston being near the 


shown in mid-position, the 
end of 


the cushion air passing through P, 


valve 
and 
B, enters 
} 
{li 


its stroke, 


discharge 
I 1 
to the 


the suction end of cylinder, to be 


through A B# 
which 


on the return stroke, 
admit air 


BB. 


into the 


are the main inlets 


opposite sides of piston through 


The relief of the 


raises the pressure 


suction 
there to a higher 


cushion 
end 
than it would 


he otherwise 


point 
and so 
increases the deliv 
ery, not only by the 
amount so transferred 
but by th lum 
that would otherwis« 
be occ upied by ” the 
re-expanded air if 
irapped in the cle 


W 


examined a 


ance spaces 
have 
number of indicator 
cards taken from the 
air cylinder of this 
machine, and ranging 
from 29.4 
vacuum to 152 pounds 
they 
excellent per 
These 


gularly 


inches of 
pressure and 
show 
formance 
pumps are re 


built in sizes vary 


ing from 7 to 


cubic feet per minute 
| 


and special designs 
are prepared for any 
service desired. 


pressure for 


maximum 
which 
they are recom 
mended is 60 pounds 
though as stated 


above they have been 


tested considerably 
The im 
the 


abov e this 


provement in 


valve as illustrated 


results in about 10 


pel cent increased 


efficiency The ma 


chines are, of cours mac 


and styles t mi ions 


suit c 


Windmill Power for Electric Lighting. 


By E. 


SPENCER 


has been written of late on 


Considerablk 


electric li windmill power, 


little of 


ehting by very 


which is of anv real value for the 


reason that but a small portion of what has 


been written Vas based on actual ( Ny rience 
countries 
for the 


in that line To people of prairi« 


this is a q estion of great importance 


reasons that windmills have become so com 


mon, their efficiency has been increased to 


such an extent, that combined with their 


cheapness and wearing qualities they make 
motive 
Bell Crank,” in 


29th, he 


an important source of power 


In the article by your is 


sue of November ifter explaining 


Probably he 
change his views of the subject after 
Vagazine tor 
Lieut. 1. N. Lewis 
Wind Power,” in 

that 


of electrical machinery will 


reading 


in the Hagineering December 


an article by ‘Genera 


ting Electricity by which 


the gentleman shows very clearly elec 


tric lighting can be done much cheaper by 


rtich 
hose 
Ohio and Mi 


wind than by steam power. In his a 


he describes two plants in actual use 
ot Mr 


Brush, at Cleveland, 
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Vacuum Pump 


reneral wav how electric lighting mieht 


- . 
omplished by wind through 


lum of accumulat 
i computation of 
wintl 7s other moti 


Now 


informed 


former 
1} 
Sy iks too lieht 
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called fe 
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IMPRESSOR 


G. E McQueston at 
Mass. The 


] 
nC t 


Marblehead = Point, 


former is evidently too elaborate 


wood « but shows 


‘ li 


xample, 


is a form of motive 


‘aper 
steam for electric lighting 


t of Mr 


‘xample of what might be 


MceQueston we certainty 


aone by thou 


of men who have the money 


ination, did they but know such a 


UHI nth i ty 


Lieut. Lewis gives 


furnished by 


of steam ¢s. wind power 


data 


which was 


the following owner of 


the plant, formerly operated by 


team power 


Steam plants—75 lights—cost $1,000 


Depreciation - yearly cost 100 
Interest ss008 Mw 
\ttendanes i 
Operating expenses 1M) 

rotal cost $325 
One months 
127 lig 
year (5 per cent. on mill, 10 per 


lamp for six 

Windmill plant 

Depreciation 
cent. on 


$4.3344 
nto-mortatnal enst 1,800 
apparatus 130 
Interest 

Attendance 


()perating expenses 


One lamp for six months, say ee $2 
The plant 

year 
The 


tract 


Was in Operation bat six months a 


question is one which will soon at 


more attention than it is doing at pres 


ent, and a discussion of the subject in these 
columns would probably result in a world of 
One that 


electric 


rood thing is assured 


wind 


power can be used for lighting; 


whether it would be 
economical in bot! 
large and small 

and in different parts 
of the 


country expe 


rience alone will 
show. 
_—--- 
A Proposed 
Standard 


vy - 
Thread, 


New 
Screw 


It is a traditional 


belief in most ma 


chine shops that for 
certain purpose 
notably traversing 
screws, threads must 
be square, and ma 
chine tool builders 
especially employ 
threaded 


very 


square 
SCTE WS largely. 
Such screws do, how 
ever certain 


Possess 
well-known faults: 
they are somewhat 
more difficult to make 
than threads of other 
forms: it is not al 
Ways easy to get the 
bearing surfaces as 
smooth as they should 
be, neither 


dies nor 


taps work as well as 

forms of 
finally 
the threads are 


vith other 


threads, and 
rela 
eaker at the 
Fo. 


other re 


tively w 
base these 
and ‘asons it 


entirely, 


abandon square threads 


and substitute for 


the sam buat 


sume angle to thi 


hight, 


on stand 
making the 
the thread 29 deg 


Trees 


differen between this 


a standard worm 


the thread, which, as 


half the pitch 


Ont 








added 
h top and bottom 


for a working depth 1 ineh being 


bot 


to this for clearance at 


of each thread, thus making the screws 73, 
¢h smaller in diameter at bottom of thread 
than the bored hole in tiie nut, and the 
ttoms of the threads in the nuts ,2, inch 
( n diameter than th top ol the 
threads of the screw Th ance it is 
proposed to make constant f ill sizes of 
‘ vs made according to this | ram 
The diagrams published herewith show 
Fig. 1) the exact proportions and dimen 
sions of the proposed thread Fig. 2. a 
comparison of the square with the new 
thread; Fig. 3, a gauge for grinding tools 
and Fig. 4, a gauge for setting them in the 
lathe 
The following figures will enable the pro 


f a thread of any 


portions pitch to be 


readily computed: Width of point of tool 
for cutting tap or screw and of the top of 
tap threads 8707 the threads per 
inch) QO52 
Width of screw or nut thread at top 
3707 number of threads per inch 
Diameter of tap diameter of serew + 


02 inch 
Diameter of tap or screw at root of threads 
ot ol 


threads per inch 4 


diameter screw (1 number 
02 inch) 

Diameter to bore nut diameter of screw 
(1 + number of threads per inch) 

Depth of thread I 


of threads per inch + .01 


the number 


twice 





| 5100 3707 sH55 203 6845 
2 26C0 1853 1803 4147 31m 
3 1767 1235 1183 208 150 
{ 1350 | .0927 O875 1574 1625 
5 .1100 o741 0689 1259 1311 
6 0933 0618 0566 1049 1101 
7 R14 aya O47TR ORD O51 
. Yr j 411 OT87 O20 

OO O361 O6o9 O7D51 
10 iy ag 0319 OLY O681 


Che figure i gauge (Fig. 3) indicat: 


number of threads per inch, and we think 


an inspection of it makes it apparent that 


there should have been at least one pitch 


between 1 and 2, as there is quite a gap 


there into which machine tool builders will 
be sure to fall in order to get a suitable 
thread in some cases. But on stating this 
view to Mr. A. W. Handy, who has been 


the prime mover in this proposed reform, he 


thought this or any other gap which might 


occur in the gauge could easily be filled in 


EMI 





STOCKS NEAVE & Co. | 


MANCHEST 


so far as making 


any the 
tools were concerned, by simply using the 
regular thread 
already stated, is the same angle, but grind- 


case. necessary 


worm gauge, which, as 
ing off the end of the tool in accordance 
with the proportions given. 


this would be in the case of a screw having 


An instance of 
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14 threads per inch, where the width of the 
be 0052 %418 


inch, or practically 


(3707 + 1.5) 


242 inch. 


tool would 


/ 
CSAS ¢ 
he Screw a 
‘ ' 
hig. 1 


Fig. 2 


Mr. Handy has named the new thread the 
‘Acme Standard,” 
— 
Belted Universal Trimmer. 


trimmers have, since we first 


them 


Universal 


introduced to our readers, become a 


vell recognized and standard part of mo lern 


pattern and we 


} 


shop equipment present 


rewith a front and a rear view of sucha 


machine which is arranged to be belted and 
driven by power 

The carriage which carries the Knife has 
a rack on the under side which is driven by 
a pinion that js on the same shaft with the 
spur gear shown in the rear view of the ma 


rhis 


pinion, the motion of which is reversed by 


chine, gear is in turn driven by a 


what is essentially the open and crossed belt 


device commonly used on machinists’ planers, 
and reversed by tappets adjustable upon a 


horizontal rod and struck by the carriage 


The arrangement is such, however, that in 


stead of making repeated strokes the car 
riage stops at the end of the return stroke ; 
as, of course, it should in a machine of this 
kind, It is set in motion from either end of 
the machine by the handles seen at the ends 
of the tappet bar. 

The knife has a travel of 32 inches with 
long bearing surface and adjustable gibs for 
At each end of the knife 


travel there is an adjustable gauge which 


taking up wear, 


can be set at any angle to the line of 
knife travel from 45 degrees acute to 
15 degrees obtuse, thus permitting any 
desired angle to be trimmed from 45 
degrees to 135 degrees. Adjustable 
stops are located on the outside of the 
limit of travel of the gauges; these 
are seated in grooves in the main bed, 
and are readily shifted so as to gauge 


| the angle of the wing to the knife, and 
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A New Screw THREAD. 

It is intended that this thread shall not thereby the angle of the stock to be cut 
only replace square threads, but also the This permits the double mitering of large 
numerous forms of bastard threads now — stock, as the wing may be thrown back 
used, no two of which agree in any par- out of the way. 
ticular, and it will be apparent that it has The general features and advantages of 
many practical advantages; as to these, and = such machines for patternmakers’ use are 


its disadvantages also, our columns are open 
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sufficiently well understood and, of course 


PERKINS 





BELT DRIVEN UNIVERSAL TRIMMER, 


Mr. Powell, of the Powell 
Planer Co., has become somewhat interested 


for discussion. 


in the matter, and made the computations. 
The Brown & Sharpe Mfg. Co. were sufti- 
of the 
clearance as 


ciently interested to make a_ set 
gauges, and the addition of 


given was their proposition. 


power-driving will increase their efticiency, 
The machine is 
made in only one size, and will trim 30 inches 
wide ; will double-miter 19 inches ; 
a floor space 79 inches by 34 inches and 
weighs 700 pounds. It is made by Perkins 
& Co., Grand Rapids, Mich. 


especially for heavy work. 


occupies 
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Machine Shop Milling Practice. 


By Horace L. ARNOLD. 


Fig. construction of the 


Ingersoll 15-inch open side milling machin 


2 2\ 3 
So (page 5) 18 a 


of which general views and description wer 

given in the AMERICAN MAcutNist, Decem 

ber 20, 1894 
These clear 


detail to be readily understood when exam 


drawings are sufficiently in 
ined in connection with the full views given 
in the previous article. This sheet of draw 
ing is valuable as an example of elegant sim 
ot the 
great variety of motions needed for the spin 
dle, feed, knock-off 
all conveniently 
action The 


ana 


plicity construction for obtaining 


and lubricator pump, 


direct in 
is taken 


wash 


arranged and 
table feed’ thrust 


ground 


by 


] the 


stect 


hardened 


feed 


rs; 
driven, with 
MT at 


geared for a quick motion in either dire« 


screw is worm a drop 


worm and knock one end, and spur 


tion, governed by a reversing hand-lever in 
front of the machine 
the table ; 
not be had with the slowest spindle speed, 


the 


for quick moving of 
except that the quickest feed can 


movements are ideal and show careful 


study. In the Ingersoll 24-inch and 36-inch 


machines an expedient is adopted which 


In 


four changes 


gives any feed with any spindle speed 
this 15-inch machine there 
of feed of 


spindle sper d:; these four feed changes, how 


are 
for each the changes of cutter 
ever, depend directly 
the feed 


the larger sizes mentioned 


on the spindle speed 
for rate, Which is not the case in 

The feature of power driven quick adjust 
ments is very fully carried out in the Inger 
soll 24-inch 24-inch milling 
shown Figs. 84 and 8&5. This 


has atable 21 inches wide, 72 inches between 


by machine 


in machine 
inches deep,and a quick power 
30 feet 


pockets, 6} 
adjustment of per minute in either 


direction, with a spiral (worm and worm 
gear) driven feed motion with a friction disk 
8 


variable drive from 5 inches 


knock-off at 


The spindle is 


inch to per 


minute, with automatic any 


$4 
bac k 


spece 1 


point of table travel 


inches diameter, 25 inches bearing, 


geared 20 to 1, with eight changes of 
12 


ment. 


and inches horizontal (endwise) adjust 


The spindle driving spur gear is 24 
The 


machine, is 24 


p a.. 8 d p. eutter arbor, furnished 


diameter, with 


] 


with inches 


outboard bearing 54 inches Cutters 


ong 


15 inches diameter and 24 inches long can 


be used. Housing (or uprights) double web, 


7 inches wide. The cross rail is 148 inches 


wide, with a hand vertical adjustment read 


ing to thousandths. The driving cone has 


&KO.CRAND RAPIDS MICH, 
PAT. APPLIED FOR. H 
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four steps 14 inches to 20 inches diameter 
for 4-inch double belt. 
furnished with each machine ; speed of driv- 


Two countershafts 


ing counter 266 revolutions, and quick re- 
turn countershaft 225 
Pump and water tank with each machine. 
A vertical spindle is furnished to order at a 


revolutions per minute. 
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small cost. This vertical spindle head slides 
m the cross rail, and gives an extremely 
vood vertical spindle support. quite suffi 
ient for any size of end mill which need be 
ised. In the illustrations of the 36-inch 
machine this vertical spindle will be shown 
Che construction is such as to make the ma 
chine really and readily convertible from a 
horizontal spindle machine to a_ vertical 
spindle miller, with a very large and strongly 
iriven spindle, so that the vertical spindle 
s not a mere Jack-at-a-pinch makeshift, but 
i thoroughly efficient member fully equal to 
the employment of the entire driving power 
of the machine, and its utility cannot be 
»verestimated, 

In adopting the planer form for the ground 
work of this 24-inch milling machine, Mr 
Ingersoll has followed well-established Eng 
lish practice, which no other American 
maker has yet adopted in a regular line of 
work. Mr. Ingersol} has added one ex 
tremely valuable special feature to the 
planer design by tipping the front face ot 
the cross rail over forward at the top, thus 
securing two advantages which the common 
vertical faced rail lacked. <A> triangular 
section of rail is thus obtained which en 
sures stiffness in lines of horizontal strain 
ind increases resistance to bending in the 
line of lifting strains, and at the same time 
improves the support of the vertical spindl 
head as well as that of the horizontal spindle 
and its outboard bearing. This triangular 
cross rail is one of the first features of the 
machine to strike the eye ol the designer 
and the propriety of the innovation is at once 
apparent. The thin flat cross rail is objec 
tionably weak fore and aft; and the uni 
form thickening of the cross rail to make up 
a stiff width of cross rail is still more obje 
tionable, as every increase of the spindle dis 
tance in front of the uprights is a menace to 
the vertical stability of the spindle, and ver 
tical stability is the one imperative demand 
of milling machine designs where a 24-inch 
width of cut is to be supported ; it was bad 
to have a thin rail, and still worse to have a 
thick rail, but by the happy thought of a 
rail thick ontop and thin on the bottom, 
Mr. Ingersoll has been able to secure added 
stiffness of the cross rail to resist horizontal 
strains, added resistance to lifting strain, by 
increase of the tensile member of his beam, 
and at the same time has advanced the spin 
dle location very little if at allin frout of the 
uprights 

On the left-hand side of the machine, Fi 
85, the spindle drive and the variable feed 


disk are very clearly shown; the right-haid 
side, Fig. 84, shows the quick table adjust 
ment operated either by power or by hand; th 
large vertical friction disk with three hori 





zontal handles is fast on the first shaft of the 
table-feed drive; the large worm gear just 
behind the disk is loose on the disk shaft, to 
which the worm gear is friction connected by 
a movement of the hand wheel in the middie 
of the friction disk. The hand wheel in the 
rear of the knock-off lever gives the travers’ 


of the friction wheel across the friction-feed 


AMERICAN 


disk shown in Fig. 85. All of this fast and 
slow table action is extremely convenient 
for the workman, and the worm reduction 


through the large worm gear behind th: 


Countershaft Speeds 108 and 216 R. p.m 
Cone Speeds 84, 108, 139, 168, 216 and 
248 RK. p.m. 
Cutter Speeds 15, 19, 25, 30, 
R. p. m., 
Power of Machine 10,125 inch lbs 
Pull on 4%" Cutter 4,500 lbs. 
kh bs, 
Per rev. of Cutter 015", 027", .045 
and .U79 
Per min. .225" to 3.95 


) 
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As will be noted, all of these cuts were made 


on one of the earlier patterns of this machine 
(Cleveland built) with a plain cross rail, and 


with right and left rail elevation screws 





‘co Column 


Tank 
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turns through their entire length ; | know of 
planers by makers of the first repute which 
never have their cross rails moved at all, 
because any movement of the cross rail 
throws it out of parallelism 
with the surface of the table, 
simply because the cross rail 
is elevated by a right-hand 
screw at one end, and by a 
left-hand screw at the other 
end This fault does not 





exist in the present Inger 
soll 24-inch machine, although 
it is shown in all three of 
the work examples, not made 
on a 24-inch machine, but on 
a 22-inch machine, the fore 
runner of the 24-inch, and, 
1 believe, not now made by 
the Ingersoll Company, the 


24-inch having taken its 








Worm 
Wheel 





Fig 8&6 ‘‘shows 22 


ee ty place é’ 
mam een inch machine,” as Mr. Inger 


soll writes. ‘with 96-inch 





tuble. slabbing our standard 








\ Fig. 88 


Bed 








22' x60" table standard patent 
cutter, six rows of 45 teeth 
each § inch face, cutter 4$ 
inches diameter 

Revolutions per minute 33. 

Feed per minute 4 inches 

Surface speed of cutter 38 
feet 

Feed per tooth 0 02+ inch, 

Fig. 87, second operation 
on same table, milling three 
slots +4 inch wide by 1¢ 
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friction disk, Fig. 84, gives a very strong 
drive for the first feed shaft. I have not 
seen the 24-inch Ingersoll machine at work. 
I have seen the 36-inch machine at work in 
the Watts-Campbell shops, Newark, N. J., 
and expect to fully test its capacity there. 
From the Ingersoll shops I have the follow 
ing illustrations and specifications of cuts. 





This \ it ious elevating dev ice has been cor 


rected in later machines, in which, as shown 
by Figs. 84, 85, the clevating screws revolve 
in the same direction, and are hence either 
both right or both left hand. It is now well 
understood that a right-hand screw and a 
left-hand screw cannot readily be made to 
exactly match each other in lift for equal 


inches deep, full length of table; inserted 
mill teeth "x3" in cast-iron disk, no fasten 
ing, simply driven Diameter of cutters 
62 inches, 14 teeth, 25 revolutions, feed 3 
inches per minute. It will be observed that 
the combined section of these cuts is 3,85 
square inches, which is certainly not light 
work. 

Surface speed of cutter 41 feet. 

Feed per tooth 0.009— inch, 

Fig. 88 shows same machine cutting teeth 
in 9d. p. rack stock, to be cut into narrow 
face racks 15s inches long. The stock is 
first squared to 154°x15$ ‘x? , then 39 teeth 
are milled with 18 cutters in : 


gang, spaced 
three teeth center to center, and moved 
twice, each movement pitch of rack, 
using micrometer dial on the spindle-adjust 
ing screw. The toothed stock is next turned 
at right angles and cut into 18 separate 
racks. It will be observed that this method 
saves no less than 65 cuts over making the 
racks of individual pieces at the start, if the 
18 racks are separated with a gang of saws 
at one cut, even if the four sides of the 
racks have but one flat cut over each. 

Cutters 34 diameter, 14 t., 38 revolutions, 
feed 2 inches per minute. 

Surface speed of mills 80} feet. 

Cut per tooth 0.00434 inch. 

This method of making racks would 
seem to compare very favorably with de- 
tailed practice, previously given in these 
papers. 
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I may here say that recent work at Brown 


& Sharpe’s seems to indicate that the per 


tooth feed is not the dominating factor, but 
the per revolution feed determines the work 
done and capacity of the tools. As long 
since noted in these papers, the per tooth 
cut may be anything, wholly irrespective of 
the per tooth feed, because only a few of 
the teeth cut in one revolution 
‘revolution mark,” and hence the action of 
the mill approaches that of a single tooth 
cutter, and the advance” per revolution 
rather than the advance per tooth, is the de 
fining measure. 

tical 

Fly-wheel Arms. 

By CHARLES M, JONES. 

In a paper on the ‘‘ Moment of Inertia,” 
that has recently attracted attention, the 
author—who seems to have radical views re 
garding the application. of the term—lays 
down the principle that the arms of a fly 
wheel are equally strained at hub and rim 
by the bending forces called into play during 
retardation and acceleration, and concludes 
therefore that such arms should be of uni 
form section throughout. Unfortunately, 
the elaborate calculation on which this is 
founded starts from a false assumption, and 
manufacturers who are considering the ad 
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Strains in Fly Wheel Arms. 


FLY-WHEEL ARMS. 


visability of scrapping their patterns on the 
strength of the demonstration, will do well 
to go slowly in the matter. 

In Fig. 1, the point Mo is supposed 
strained to the dotted position, the cross 
section being assumed to remain parallel to 
that at Mi, and no calculation is necessary 
to show that in this case the stress in a uni 
form arm would be equal at the ends. 

But actually the section Mo 
through the same angle relatively to its ini 
tial position that the point Mo does in rela 
tion to éts line of reference, and the stress at 


swings 


the rim is eased thereby. 

In Fig. 2, let the point A be strained to D 
by the rim inertia ; then since such displace 
ment is very small up to the breaking point 
of any actual wheel, the sines of the angles 
ABDand CD Bare as the ares, and with 
in the limit this is strictly so. 

Also within the limit the bending strains 
at Band D are proportional to the angles be 
tween normals to the sections of arm, and 
line of displacement B D. 

Call the arc A D = a, then the small are 
at hub subtending C D Bwill be os rand R 


’ 
being radii of hub and rim respectively, and 
therefore the relative angles are : 


sin, -! ar ar 
CDB R(R— r) R (R — r) 
ABD re = a 
R— , R r 


= 2 , and as the strain is proportional to such 


hence the 


4 
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S , 
angles — | that is, the bending strain 
8 > 


‘ 

at-rim istostrain at hub as the radius of 
hub is to radius of rim. If the hub is half 
the diameter of inner portion of rim, the 
rim strain will be half that at hub. 
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This shows that for most practical pur 


poses the arms can be assumed as fixed at B 
and loaded at A, and after the B section is 
found A is readily determined by the above 
relation 
Any giving of the rim itself eases the 
strain at A 
——-.  o-gp>e 3 —— 


Drop Hammer Mechanism, 


Not long since we published an illustrated 
description of an improved drop hammer, 
made by the Miner & Peck Mfg. Co., New 
Haven, Conn. This hammer, as we stated 
at the time, was so arranged that the mov 
able friction roll was moved to and from the 
board in a straight line, and rapidly, so as to 
reduce useless rubbing and friction between 
rollers and board to a minimum, 

The sectional view of the mechanism 
which we present herewith shows the ar 
rangement for accomplishing this. 

The shell to which knuckle joint arms are 
fastened is held in position by an eccentric 
shaft. This shaft is revolved by an arm on 
the end of same, thus moving the roll, 
through medium of Knuckle joints, out and 
in, varying the distance between rolls to 
compensate for wear of board. 

The action of knuckle joint mechanism is 
also shown, and needs no explanation. 

It will be observed that there is a bushing 
in the front box around the shaft. This 





Square Base Jordan Planer Chuck. 





We present herewith engravings of a 
square base planer chuck, made by G. W. 
Jordan, Worcester, Mass. 

The first engraving shows it as made in 
sizes from 6 inches 
to 12 inches, and 
the second one in 
the sizes from 15 
inches to 30 inches 
inclusive, the latter 
having through the 
center of the bed 
a T-slot, in which 
a bolt is placed that 
passes through the 
center of the jaw; 
an arrangement 
which is not neces- 
sary for the smaller 
sizes. 

teferring to the 
second engraving, 
the movable jaw J 
is held down by 
bolts A and C, 
screwed tightin gibs 
#, which run in the 
grooves F in the 
side of the bed, 
In addition to the 
bolt B already men. 
tioned, the holding block J is held by the steel 
bar G, which engages in the slots /7, and which 
can be raised out of same. The holding 
block J and the jaw J can be moved 
instantly from the least to the greatest 
capacity, and there locked. The final ad 
justment is made with the set screws in 








Fig. 2. 
PLANER CHUCKS. 


holding block J. The jaw J cannot tip or 
spring back, because the tongue on the 
holding bar J lifts on the back of jaw J, and 
tends to throw it forward. The jaw /hasa 
strip of tool steel on its back edge for set 














Drop HAMMER 


bushing projects toward the roll and passes 
through the knuckle joint; by this means 
there will be but very little wear on the 
knuckle joint, and should the interior of 
bushing on shaft wear, a new bushing can 
be readily inserted. 

The general description of the hammer of 
which this mechanism forms a part will be 
found in our issue of October 4, 1894. 

















MECHANISM. 


screws to go against. The set screws are of 
tool steel and are hardened. 
— - . +—p>e 

We have previously announced that it 
was thought that the spring meeting of the 
American Society of Mechanical Engineers 
would take place the first week in July, at 
Detroit. It is now expected that it will take 
place late in June instead. 
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A Paradox in Hydraulics—The Impact 
Pump. 


By Gus. C. Hennixea, M. E. 





Every text-book, trade catalog or hand- 
book on pumps tells us that the delivery of 
reciprocating pumps is equal to the displace- 
ment of the plungers in a given time multi- 
plied by a certain coefficient of slip, loss, 
leakage or inertia, and a most important 
element is entirely neglected, as by examin- 
ing books on physics it will be found that 
nothing is said about the fact that the rule 
is correct only when the velocity of the mech- 
anism is very low. That this is a fact is 
demonstrated by the operations of a single- 
acting pump, the delivery of which is about 
three (8) times that given by the common 
formula. 

This statement, which will be demonstrated 
experimentally and finally mathematically, 
and a little patience will convince the un- 
believers that they had better remodel their 
elementary knowledge and formule of 
pumps. To mathematicians and engineers 
it will show that the common formule are 
based on partial facts, and that they are 
correct between small limits only. Further- 
more, while the mechanical efficiency of 
ordinary reciprocating pumps never rises 
above 58 per cent. in the most economical 
cases, centrifugal pumps under favorable 
conditions showing 68 per cent., this impact 
pump, which is nothing but a rapidly-mov- 
ing single-acting machine, has a delivery as 
high as 145 per cent. of its space displace- 
ment, and*more by actual tests. 

Moreover this impact pump is operated 
without an air chamber, and a foot valve is 
only used in starting when the suction lift 
is greater than four (4) feet; it starts instantly 
without wetting the single valve in the 
plunger, or priming ; in fact, it works under 
just those conditions which make other 
pumps inoperative. The radical difference 
between this and other pumps is this, that 
the direction of motion of the column of 
water is invariable, and that the rate of 
motion remains nearly constant; hence the 
inertia of the column of water above and 
below the plunger acts constantly to keep 
the water in motion, without interference or 
obstruction of plunger or valves. The time 
between successive strokes of the pump is 
so very small that gravity has no apprecia- 
ble effect on the moving column of water, 
which is, furthermore, kept in motion by a 
very small quantity of air, which is ad- 
mitted below the plunger in a constant 
stream, its quantity depending on the speed 
of the pump. This air after passing through 
the valve in the plunger is compressed by 
the latter, expanding during the downward 
stroke, thereby also impelling the water 
upward in the delivery pipe. The latter 
must be smooth with easy bends instead of 
elbows, and avoiding all corners or spaces 
which might trap air. 

The pump tested is shown in Fig. 3(page 5). 
?P the piston carrying a rubber valve V of the 
‘loculicidal type,” ¢. e., a cone split in three 
planes, connected to a ring at its base, 
moves in an enlargement of the suction pipe 
C, through a stuffing box }, and is driven by 
a crank and connecting rod on shaft F, 
which carries a driving pulley and fly-wheel. 
The chamber @ contracts by an easy curve 
D into the delivery pipe. Below the piston 
will be noticed a small pet cock or air valve 
a, by adjustment of which the proper 
amount of air is admitted. The valve Vis 
in a cage, and as the piston descends it 
opens in three parts, closing instantly when 
at lower end of stroke, by its own weight 
and elasticity of the material, where the 
three parts are connected to the base ring. 
The fact that the C of G of each part of this 
conical valve is within the line at which it 
is attached to its base, causes it to close by 
its inertia as well, and the action is prac- 
tically instantaneous. The diameter of pis- 
ton is 3.156 inches, with the length of stroke of 
2.362 inches; the number of revolutions varied 
from 278 to 417, while the hight of orifice of 
discharge was about 50 feet in one set of 
experiments, and 100 feet in the other. 

The number of revolutions, elevation, de- 
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livery, as well as work done and efficiency 
ire given in the annexed table, and from 
his it will be seen that the capacity of this 
sump is more than double that due to piston 
lisplacement, while the efficiency rises to 
944 per cent. under favorable conditions of 
high lift, while under the lesser lift 834 per 
‘ent. is reached, 

The work transmitted to pump, as given 
under Q in Table I., was measured by a 
dynamometer, the volume of water delivered 
per minute was measured, and is given 
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After a time 9, the velocity of the col- 

umn has become 
(S)0 => xrdn—f 9, 

(or when f = g = the acceleration due to 

gravity, 

(8,) 7 dn—g 8) and that of the piston 

(9) 7 = rt dn cos, (360 8). 

If (8) diminishes more slowly than (9) the 
valve will be lifted and a certain amount of 
fluid will pass through it. The valve will 
close whenever 





+ FP); the hight of orifice of discharge . 0 
inder FP’ ; the hight f rifi f discharg (10) = dn cos. (360° 0) = tdn—s2 
pipe above water level is given under h. n 
! - ! ~ 
| Theoretical |85 per cent. 
a | aes m i . placement. | placement, 
a 2e@ 
n Q h feet. P* gallons. y Q per cent.) Gallons. 
295 27,510 49.85 20,950 76.1 23.5 20 0 
302 29,047 49.85 22,820 78 5 24.1 20 5 
349 82,547 49 85 25,324 778 27.9 23.7 
352 30 810 49 85 25,985 84 3 28.1 23.9 
360 31,590 49.05 26.380 83.5 28.8 24.5 
417 37,536 49.85 31,325 83.5 33.3 28.3 
27 41,442 101.7 46.07 39,146 94.5 22.2 18 9 
289 44,828 101.7 47.34 40), 225 89.7 23:1 19.6 
299 101.7 51.45 43,721 94.1 23 9 20.3 
308 101.7 53,02 45.068 93 5 24 6 20 9 
319 101.7 51.30 43,577 90 9 5.5 21.7 
321 1017 53.02 45,068 93.1 25 6 21.8 
The last column gives the theoretical pis 
ton displacement of the pump due to num y 
ber of strokes given; actual piston displace 
ment for one stroke being 18.46 cubic inches. olf 
, ae , RN e e 
As the actual delivery of small pumps is \ / 


less than the piston displacement on account 
of ‘‘slip,” being, at most, 85 per cent. of the 
theoretical value ; the last column shows prob 
able delivery of sosmalla pump. From these 
last two columns it will be seen that the 
actual delivery of this pump is more than 
double the piston displacement at all speeds 
given, or that of any other pump, and it 
will also be seen that this delivery is ob- 
tained with a higher efficiency than found 
in any other. It will also be noted that the 
efficiency increases with the hight at which 
the water is discharged, and this fact makes 
ithe pump particularly valuable as a fire 
pump. 


Now let us examine the mathematical 
principles on which the action of this pump 
can be explained. 

Let us suppose a column of liquid to be 
acted upon by a vertical force applied to its 
base, 

Let V = the velocity acquired by this col 
umn at the instant when this force ceases to 
act. After a time = ¢ this velocity, by rea- 
son of retardation of gravity, would be- 
come 


(1) o= V—gt; supposing other forces 
also acting the formula would be in general : 
(2)0 = V—ft, the retardation of all ac- 


tive forces being represented by /. 

Suppose the upward force to be produced 
by a piston driven by a crank of stroke = d, 
making n revolutions per second, the veloci- 
ty of the piston after any given time ¢ (less 
than 4 revolution) will be 

(38) o = = d ncos.«,in which « = the 
angle which the crank makes at instant ¢ 
with a horizontal through center or its axis, 

Since the angular velocity of the crank is 
uniform (4) «c = nv 360 degrees ¢. 

Since the variations of the velocity »' will 
be the same for each revolution, one may ex- 
press the time in fractions of the circumfer- 
ence of a circle, and need not consider more 
than one revolution. 

n, being the number of revolutions per 


, > , 1 : 
second, time of one revolution = — ; calling 


8 the fraction of one revolution correspond 
ing to time ¢, we have 


0 P : 
t = —; equation (4) then becomes 
n 
. ee 8 op ‘ 
(5) ae = n 360 « — 360 © and (3) becomes 
n 


(6) 0 = «dn cos. 360 degrees 0. This 
velocity 7’ will be maximum and positive 
for 9 = 0 or 8 = 1, and 


%) opv=xzdncos « =7an. 
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Fig. 2 
A PARADOX IN HYDRAULICS. 


By developing equations 8 and 9 we ob- 
tain Fig. 1. It will be readily seen that the 
valve will not open at the initial point of mo- 
tion, but at the instant when the line y, = 


Oo : 
ndn—f —, or a—f becomes tangent to the 
it 


sinusoid a—d—-e; should this point coincide 
with the point of inflexion there will be 
no admission of water; ¢.e, that foradn 


te) , , 
=f — and 0 = } the column of water will 
n 


merely oscillate, rise and fall with the 
plunger. 

Hence two of the three variables d, n and 
f being known the value of the third neces- 
sary to cause a flow of water through the 
valve can be readily calculated. It is as- 
sumed, of course, that the valve is not held 
upon its seat. Now let us suppose dn 
> J , let us consider the curve (8) y 

4n : 
= dn cos. (860 degrees 9), and the right 
: + e; e being de- 
n 
termined by the condition that (9) be tangent 
to (38). 


line (9) y, =rmdn—f 


The velocity of admission of water will be 
measured at every instant by the difference 
between the ordinates of the straight line af 
and the curve 9a@de, and the quantity of 
water passing the valve will be represented 
by the area included between the line a f and 
the curve oade, 


Now suppose 7 d n constant and let us 
make d and 7 variable, the position of the 
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line a f will remain practically the same, 
while the velocities of delivery will increase 
or decrease as d increases or decreases, and 
consequently at n increases or decreases 

Also, as the maximum velocity of piston 
remains constant, the delivery of the pump 
can be made to vary, but this is not the fact 
of greatest importance of this law The 
right line af intersects the curve eo a de 
either above or below the axis of LX. 

When this intersection lies above axis of X 
it will be evident that the column of water re 
ceives a new impulse before having taken a 
negative or downward velocity or motion; 
in the contrary case the column has fallen 
somewhat, but in the first case the valve 
also closes more suddenly than in the sec 
ond, and the new impact is instantaneous. 

Experience alone can demonstrate at 
which point of intersection the delivery of 
the pump will be a maximum, 

The motion of the liquid column is a 
double one ; the first due tothe impact of 
the ascending piston with valve closed, and 
the second that due to this impact during the 
period of descent of the piston, The two 
parts of the movement of the liquid are 
represented by the integrals of equations. 
(8) and (9) and are 

(11) Y= adn sin. (n 360 degrees ¢t) and 

(12) Yo=rdnt—aft®+ Ct. 
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Fig. 3 


Equation (12) gives curve oabe, Fig. 2, 
while (11) gives o }' c'; and the difference 
between their ordinates at any abscissa gives 
the difference between velocities at that in- 
stant of stroke. The parabola 0 a6 e repre 
sents the decreasing velocities of the column 
of water due to the first impact of the 
piston, which are augmented by the second 
impact where the tangents to oa@e and 0 b' ¢ 
are parallel, as ¢®? — ¢® and¢—t?t’. The new 
velocity would be represented by curve 4 c?, 
a curve similar and parallel to 0’ ¢’. 

This analysis would therefore be very 
simple, if experiment had not shown the 
necessity of introducing a certain amount 
of air under the piston at each stroke, for 
the purpose of making the moving liquid 
But this effect is not the 
only one; this quantity of air has among 
others a disturbing effect which slightly 
modifies the previous theoretical conclu- 


somewhat elastic. 


sions. 

The acceleration f takes account of all 
forces acting upon the liquid column, and 
becomes = g when gravity alone is con 
sidered. When discharging into a reservoir 
under constant pressure this pressure has a 
constant effect, say, = p, and its acceleration 


=f= “TP, in which P = weight and 


M = mass. 

If the reservoir is under suction, p be- 
comes negative and f will be less than g. 
In the first case the delivery is decreased, 
while in the second it will be increased. 
Let us now suppose this reservoir very 





5 


small as compared with the delivery for each 
stroke ; then the included air will become 
more and more compressed as the column 
rises. At the instant when the piston comes 
to rest this column will be acted upon by 
variable forces and f will inerease rapidly 
to again decrease in the same manner. 

Now let us suppose that the bottom of the 
reservoir is closed by a second cylinder or 
column equal to the first. 

The air being compressed by the motion 
of the first, then the second column of 
liquid will be acted upon by an increasing 
pressure of the air, and will be set in motion 
by a variable acceleration, depending each 
instant upon its mass, upon the air pressure 
in the small reservoir, and upon the pressure 
Hence 
during the first part of the motion, or while 


against which it acts upwardly. 


the piston causes the column to rise, the air 
is compressed and sets the second cylinder 
or column above in motion, During the 
second part of the motion the second column 
will take decreasing velocities due to accele 

rations f, which after having attained their 
maximum sooner than before, caused by the 
accelerated displacement of the first column, 
will decrease rapidly on account of the slow 

ing up of the second column, and of the 
motion of the first. The forces p are there 
fore very variable, and may even become 
negative, These conditions are evidently 
favorable as they decrease the shock of the 
valve while closing under the impulse of the 
piston at the beginning of its upward stroke. 

The pressures in the reservoir due toa 
certain volume of column will be greater as 
the reservoir is smaller, It is therefore easy 
to regulate the values of p by regulating the 
admission of air at each stroke by properly 
varying the size of opening of the air inlet. 

If the hight of lift varies the work per 
stroke will vary likewise, the volume of. air 
admitted will occupy a space inversely pro- 
portionate to the hight. The values of p will 
increase in like proportion, and will have 
greater variations, consequently the values 
of f will also be greater. Hence for greater 
lift the admission of air must be diminished, 
Consequently we say that the presence of 
air produces the following results: 1st, it 
modifies 7’ at every instant by communi 
cating fluctuations which depend upon the 
ratio of the quantity of air admitted during 
each stroke, and the weight and hight of 
column of water discharged, and 2d, it 
modifies the absorption of work, which 
instead of being transmitted instantaneously 
by one blow to the entire moving column, 
is propagated y a wave, the pressure side 
of which is produced by the impact of the 
piston, while the expansion side is caused 
by the variable forces which produce the 
negative accelerations /, 

It becomes necessary to multiply the 
equation which gives the delivery per revo 
lution by a coeflicient @ 4 which is a fune- 
tion of the hight, and we will have, 

Y,— Y=ph J. 

As the experiments have thus far all been 
made with only one apparatus, solely to 
determine its practical value, they have not 
enabled us to determine values for 9 A for 
any given size to deliver water at a stated 
hight. 

am: 
Changing the Suction System of a 
Pumping Engine.* 
By F. W. DEAN. 

Recently the city of Taunton, Mass., 
brought water from the Lakeville ponds, 
some seven miles distant, to their water 
works pumping engines, through a 30-inch 
main, and under a head of 80 pounds press- 
ure at the engines. Before this was done 
the engines had raised water 21 feet, by suc- 
tion, froma basin fed by springs along the 
edge of the Taunton River. 

As the new supply came into town under 
a head, it was decided to connect the new 
main directly to the suction pipe of the Gas- 
kill engine, and thus secure an obvious 
ecouomy in pumping water. Accordingly, 
* Presented at the New York meeting (Decem- 

ber, 1594) of the A.S. M. E. 
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the writer was asked by Mr. Desmond Fitz There is an arrangement of gates inthe Rated capacity in 24 hours 4,000,000 gals. 
gerald, member A. S. C. E., consulting en- suction piping, such that the engine can Number of revolutions per minute, = 
: . 7" | , a a + f domestic pressure.... 7 to 15 
gineer tothe city of Taunton, to prepare a draw water from the basin or ré ce ive CT hi. of encsieiions per minute, 
design for the new suction system, and to the new supply, as before mentioned, and fire pressure ; 10 to 25. 
arrance j : } : , . ino ate . . oF Suction lift, old system. - 21 feet. 
arrange it so that the engine could either gate for shutting the water from the group Suction bead. nee ae... 69 feet. 
take the water as before from the old basin of relief valves when desired for any pur Steam pressure by gauge .. 75 pounds 
: ‘ . Coal used in 24 hours, old sys- 
or under a head from the new supply As pose When the old system is used, the air tem Se about 2,600 pounds 
ee : P . —_ : _ . p ar ‘hs , ¢ Coal used in 24 hours, new sys 
the case is one of interest and possessing chamber becom x! a vu sare . hamb / and tem a se.ee-... about 1900 pounds 
some novelty, it is now presented to the takes the place of one furnished originally Saving in coal about 27 per cent 
Sor iety (Fig 3) a 
In preparing the design, the obvious pos Blacksmithing Three Hun- 
sible difficulty of using the same pump ae dred Years Ago. 
: x —- 
valves without additional springs or weights ag fe equere 
to seat them promptly under the new con oo In a recent issue of The 
Ate a , | RELIEF VALVE. Pred wi ee tile 
ditions presented itself, as well as the im Seven of this complete, All of Com Engineer (London), Mr. Ewing 
portance of effectively absorbing the inertia | cena Salil Matheson calls attention to a 
of a 30-inch column of water several miles 1 piece of ancient iron work— 
long Fs an anchor—that was dredged 
When the change was completed and the up from the wreck one of 
engine started under the head, to the sur | - 7 _ Spherical the vessels of that famous fleet 
7 . . $ ° ~ ! ‘ . 
prise of everybody it worked as quietly as | “ef ” Coated with tallow known as the Spanish Arma‘la, 
under the old system, and has so continued : which, setting out to invade 
without any change in the valves. The Le Wan Britain in 1588, was annihilated 
engine makes from 7 to 15 revolutions per a: Ty. by the superior tactics and 
minute under domestic pressure, and under | , fighting power of the English 
— 
. . . bam J 
fire pressure (the direct supply system being A ZG seamen. 
used) 10 to 25 revolutions per minute, and to | Be | The anchor, which is thickly 
. . ; 6s t . : 
this slow speed is doubtless due the success | 33 ZZ | } encrusted with marine growths, 
5 
of the valves in both systems e), ' 34 a my) measures 5 feet across the flukes 
a hl . . . . wo > q 
The methods of absorbing the inertia of , £3 Zi my and 10 feet from crown to 
the surge of the 30-inch column of water .™ ice eee dle aolaal 
were twoin number. There is an air cham —— my mated as being about # ton 
ber 4 feet in diameter and some 15 feet high A rect Spring The forging is supposed to 
placed over the extreme end of the supply iA have been done at the Spanish 
main, that was considered ample in size to caL_ {i naval stronghold at Cadiz 
: : : 2 - 4 s-d 
meet any fluctuation in pressure, provided ~ _ om _ 
‘ . . ; ; f--at-ry-F] i , . P 
it was kept properly supplied with air. In “ “Ta SS) 1332. ISs as International Building 
: : . Ve . > pherica . eapteh: - 
order, however, to avoid any rupture or dis Coated With tallow - sas a Trades’ Exhibition in 
lodgment of parts when the air chamber is Z B-Side tr London. 
improperly filled, seven 6-inch-spring relief SA BE | sé —— 
* : 3 eee ee =, ot - AT 
valves were designed to allow the water to | Z bd a wh Ate In March next there wi 
1 vw" / 16 ow oo . ’ . 
escape to waste when the pressure reached , on Me |, fis 6 8 y"drain bole be held in London an Inter 
A a i : = z 4s =- ~ hs s~Anlled in each ‘ »..8 P T = | = E | : 
a prescribed maximum (Fig. 1). While ooh we  Te-8 Sdeares ‘/, ! . national Building Trades’ Exhi 
; A “2 ot 2 at 2 * . : oo = 
these valves cannot provide the elasticity | — —- Ne ef reo Rub! —_ bition, which, to judge from 
: . . . ° ; - ‘ a tS BS ~L ‘ rt ~~ a @ p . n ‘. . 
which is desirable in handling water, and Tare Ra on & S WSS | the information in our posses 
. A , ’ SS SS SSS‘ : eer Oe . ; 
which the air chamber amply supplies, they | ww LS . SSN | sion regarding it, will be of 
limit the pressure to which this water can \ SN | N considerable importance to 
‘ ra SS “je Ba : ‘ ‘ . » 
rise when any unusual surge occurs Phe de ——— ates re builders generally, and espe 
. \: = > ubber , F ’ 
occasions of such occurrences are sometimes | = SES -: , eaket cially to those who may have 
when reducing the speed of the engine from | Es. 7 d = any specialty used in building 
fire to domestic service. The valves are set — Am.GAnK NOTE CO.N ¥ which they may desire to 
to lift at 40 pounds per square inch, and Fia. introduce to the British or 
Drilled twenty-four S6"bolts 
These holes bored Tapped for % "Tobin om i 


to fit valve seals 












Bronze studs to suit | 





valve seats 
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SECTION AA. 


am Hane NOTE CONT 


BASE FOR RELIEF-VALVE CHAMBER. 


Cast tron. 
1 foot. 


One of this 


Scale \ wach 


Fria, 2. 


they successfully limit the water pressure to 
that amount 

The relief 
cal jointed spindle and nut, as shown in the 
engraving, in to 
squarely if the springs should tend to in 
cline them. They 
shaped casting covered by a light cast-iron 
the pipe 


valves are made with a spheri 


order allow them to seat 


are grouped on a bow! 


eover, from which waste 


(Fig. 2). 


pusse Ss 
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Fie. 3. 
CHANGING THE SUCTION SysTEM OF A PUMP. 
The waste water from the relief valves is European building trades. Mr. G. M. Cal 
conducted to the old pump well, and the lender has charge of the American and 


fall of the water into the well forms an audi- 
ble tell-tale of their operation. 

The the usual Gaskill 
of the following general sizes : 


engine is of form, 


Diameter, high pressure 
low-pressure 
” pump plungers 
Stroke of eac h piston 
plunger 


16 inches 
32 inches. 
18 inches. 
28 inches 
28 inches. 


cylinder ... 


foreign sections of the exhibition, and will 


furnish full particulars if addressed in care 


of The International Building Trades’ Exhi 
bition Co., 222 Strand, London, W. ¢ 
naan cciailaitl ec 


It is being discovered that loading locomo 
tives by number of cars hauled is too indefi 


nite, and actual load is being considered. 
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LETTERS FROM PRACTICAL MEN, 


Making Shop Drawings. 

Editor American Machinist : 
In reply to criticisms of C 
Two Foot Rule,” I that it 
cult thing to logically establish 


S. Beach and 
is a diffi 


limit 


admit 
a rule 
ing the size to which inches only should be 
drawings 
be 
then the 


only logical way to mark sizes would be as 


in marking dimensions 


the 


used 
If 


chiefly considered in deciding this, 


on 


2-foot rule in common use is 


Mr. Beach suggests: All sizes less than 
2 feet in inches, and all above that in multi 
ples of 2 feet, and inches up to 23 inches 
This is the only way to save the brains of 
those poor fellows to whom addition and 
subtraction are such a struggle It is not 
all a saving, however, for it takes more time 


and more breath to say 4 feet and 17 inches 
than it would to say 65 inches, when the 
size is stated verbally, and it also takes 
more time and more space to write it. It is 
the universal practice to designate the size 
of machines in inches instead of feet. The 
diameter of boilers, the bore and stroke of 


engines and pumps, the swing of lathes, the 
size of rolling mills and many other kinds 
of machines. The for this is that it 
is easier to speak, write or print it that way 

To the draftsman it makes but little differ 
ence, the of 
in inches, and he 
to using both feet and inches that the adding 


reason 


because most his calculations 


are made is so accustomed 
and subtracting does not terrify him much 


In placing the limit at 3 feet, I did not do 


so because it was a yard, but because | 
thought it ought to be more than 2 feet, and 
now I would favor making it 100 inches 
for it seems to me there are more good 
reasons for doing so than to stop at 2 feet 
The fact is a 2-foot rule is only a kind 

guessing stick anyhow, and when any. one 
wants to really measure anything more 
than 2 feet long, a steel tape line or sur 
veyor’s chain is the thing to use for a dimen 
sion that does not require anything more 


than a 2-foot rule. Therefore it 


the argument 


weak in the joints to stand alone against all 


accurate 


seems to me 2-foot rule is too 


the good points in favor of the use of 
inches for larger dimensions 

Any size less than 100 inches can be 
written with two figures, if in inches only, 
but if feet are used it sometimes requires 
three figures, and always a foot mark for 


every size above two feet 
When 
civilization, 
make the 
uses where 


advanced in 
will 
for 


farther 
better 
foot 10 inches, 
feet 
in the meantime, 


mankind are 


and have we 
12 
for a unit, 


sense, 

instead of 
wanted 
it will be going in the right 
away from the 12-inch foot, 
by gradually leaving it to its fate 


are and, 
direction to get 
along with 
those fellows to whom the 2-foot rule is the 
precious standard. 

1 thank Mr. Beach for the amendment to 
Rule 7, regarding the division line for frac 
tions, for | intended to have that in, but 
somehow overlooked it. 

In the 
Drawings,” 
of the 
* definite ness, no possible 
of doubt, 
two observers having different opinions in 
regard to the Truly 
that would be a most valuable quality, but 
I believe it would be impractical and almost 


interesting article on ‘‘ Figuring 
Mr. Oberlin Smith, he 
attributes of a 
that 
observer 


by says 


one good drawing is 
there may be 


chance one being in or 


meaning expressed.” 
impossible to make all drawings so definite 


that the 
stand them. 


no man in shop could misunder- 

I have been amazed at times at the won- 
derful capacity that some men have for mis 
understanding drawings and discovering 
wrong ways of doing work. 

For such men a drawing 
be made in the highest style 


and white. 


would have to 
of art in black 


Mechanical drawings are composed large 
of arrangement of lines 
and signs which are used to convey informa 
tion to who have learned what the 
signs and lines are intended to represent, 


ly a conventional 


those 


and only those who have learned this can or 
should be expected to read such drawings 
correctly. 


The best that can be done is to agree on 
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as simple and convenient signs as will an 
swer the purpose, and to prevent mistakes 
employ only those who have been edu 
cated to a Knowledge of their accepted mean 
ing 

Mr. Smith shows a specimen of figuring 
an ordinary hexagon nut, ** with perhaps the 
fewest lines and characters possible to ex 
press the whole idea involved.’ It looks all 
right to me, but if it should fall into the 
hands of one of those fellows of wonderful 
capacity he would likely cut a left-hand 
thread in it, and make it 18 inches diameter 
across the corners I need not dwell any 


Sedma cinaees 














Fig. 3 


i * pad 
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MAKING Suop DRAWINGS 


longer on this idea, perhaps, for no doubt 
Mr. Smith has known it all the time, only he 
did not say so. 

I would respectfully suggest that there is 
a better way of making figure three than he 
shows in his model group. The objection 
to the 3 with straight top is that on a soiled 
blue print it may easily be mistaken for a 5. 
I think it should always be made in the reg 
ular printer’s style, as used in the AMERICAN 
Macuinist, and I find it easier to write 
that style than the straight top 

The difficulty about 6 and 9 being the 
same shape I have met by making them 
different in shape, as shown above, Fig. 3, 
and I have not yet found a single instance 
where one was mistaken for the other 

At Fig. 3 is shown a method of marking 
drawings to show which surfaces are to be 
tinished 

It is by the use of a sort of letter f cross 
ing the line which shows the surface to be 
finished, and having a small circle on the 
line. The small circle is to detinitely in 
dicate the surface to be finished, where two 
lines are close together so the f crosses both 
lines, as shown on lower surface of Fig. 3 
The circle is made free-hand, and also serves 
to make the finish sign prominent and 
peculiar. This sign may also be used to 
show that a figured dimension is from one 
finished surface to another, as shown in the 
dimension of the raised spot 13 inches long. 
To indicate the kind of finish desired, 
the sign may be preceded by a letter, 
as shown at Fig. 3, where s means a scraped 
surface, and p means a polished one 

The kinds of finish could, of course, be 
indicated in the same way that Mr. Smith 
uses—the straight marks 

1 think the merit of this sign is that it is 
prominent, and not liable to be overlooked, 
and is peculiar and not liable to be mistaken 
for anything else. It might be mistaken to 
mean feet when used in a dimension line, as 
shown at Fig. 3, and that may be a serious 
objection to such use of it, but I have not 
yet had any such mistake occur. 

Mr. Smith objects to the use of reversed 
pointers where there is not room to get the 
dimension and points inside, and suggests 
spreading projected dimension lines as being 
more definite and consistent. 

There are some places where that cannot 
be done, and at Fig. 2 is shown a method of 
using the outside pointers, which is prob- 
ably not liable to be misunderstood, though 
1 do not think it any better than the usual 
plan of reversed pointers as used for the 
same purpose, 

As an attribute of a good drawing, ** com- 
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pleteness, that there may be no necessary 
information omitted,” is, of course, a valu 
able quality, but there are very few draw 
ings made that are complete, if judged by 
that rigid definition 

I have not yet seen a satisfactory plan of 
indicating the degree of accuracy required 
for each finished dimension. The best plan 
I have seen described is the one in which 
the allowable variation is stated in decimal 
parts of an inch, and intended to be meas 
ured with a micrometer, or with limit 
gauges. This method is practical only for 
sizes up to, perhaps, 24 inches, or where 
large numbers of duplicate pieces are made 
The usual plan for general work is to de 
pend on the judgment of the foreman and 
machinists to decide on the accuracy of the 
dimensions. The result is that frequently 
much time is wasted in making some things 
more accurate than required, or the work is 
not made good enough, and must be thrown 
away or done over again. 

No drawing is complete unless it tells the 
machinist the required accuracy of each 
finished dimension, so he can make it with 
out verbal instructions; without knowing 
where it is to be used, or what to be used 
for, and without wasting time making it 
more accurate than required. Will Mr. 
Smith tell us if he makes and uses drawings 
so complete as that, and, if so, how he ac 
complishes it ’ BELL CRANK 


A Pecullar Hoist—Calipers and Magi- 
clans, 
Editor American Machinist : 

I saw the form of hoist shown in Fig. 1 
used as a stump puller in the northern part 
of Maine about 16 years ago. Fig. Lis a 
side view, and will, | think, make its con 
struction quite plain 

The hook shown at the bottom is for at 
taching the load, and the eye at the top was 
attached to a tripod 

The central vertical piece and the two side 
notched pieces were of iron about 2}' x4", 
the lower cross lever being somewhat wider, 
but of the same thickness and double, so as 
to journal the two side notched pieces and 
the hook between 

There were four eyes, as at A A 4, to 
which were fitted wooden bars, so as to in 
crease the leverage. In operation, one or 
more men would pump on each side, the 
pawls or links B #& rising and falling auto 
matically, and by so doing changing the 
fulcrum from one side to the other alternate 
ly, as shown 

As will be seen, such a hoist can be mace 
to magnify force a great many times with 
out excessive friction, as in the common 
forms of screw hoists 

This hoist was designed so as to be made 
with the means at hand in a country black 
smith shop. It seems to me that this thing 
could be got into better shape. I believe it 
was a patented device, but the patent must 
have expired by this time 

In yourissue of November 29th, ‘*Easy 
Way” says he believes he is safe in saying 
that spring calipers are in daily use in the 
hands of the fine gauge mukers, and, ‘‘in 
their sensitive fingers, the spring caliper de 
tects differences as certainly as any tool ever 
used.” I believe if ‘‘Easy Way” will in 
vestigate this matter he will find there is po 
safety in such a remark, IT am = not in posi 
tion to speak positively, but from what I 
have seen, if spring calipers are used at all, 
A pair of 
very light spring calipers, as shown in 
Fig. 2, might be all right in the hands of a 
magician, just to show the tricks he can do 


it is only for rough measurement 


with them as a matter of satisfying curi 
osity, but this is not the purpose of gauges 
What a man 
perhaps can do has nothing at all to do with 


or calipers in modern shops. 


I have 
vet to see (and I have seen a great many try) 


what he should do in many cases. 


a man who can measure as closely with a 
caliper, as shown in Fig. 2, as with one as 
shown in Fig. 4. Let us consider the require 
ments of a good caliper or gauge 

Fig. 5 is my idea of the ideal, but in this 
asin many other things, the ideal will not 
materialize in practice every time. 
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If we want something to gauge small 
plugs of only a few ounces in weight, wher 
it is convenient to use a gauge fixed and 
carry the work to it, then Fig. 5 is a good 
form, and is about as near the ideal as is 
necessary 

In this case it is not an Xample inn thre 
higher mathematics to figure out just the 
correct amount of material to offset the 
strains, but more a question of liberality in 
paying fora chunk of metal, bearing in mind 
that great weight gives great rigidity and 
will cause the thing to stick to the bench 

When we come to measure large work 
where it is impracticable to take the work to 
the gauge, we must have a gauge that we 
can take to the work, and this requirement 
In this 


case we want Fig. 5. but its weight would 


changes the problem considerably 


be prohibitory, so it becomes necessary to 
make some kind of a compromise 

We do not want to give up rigidity, but 
we do want to get rid of weight and cum 
bersomeness, so the very best form to get 
the material into to resist strains is the proper 
form 

I do not want totake the stand that spring 
calipers have no place in a machine shop, 
but rather to show that they are best when 
kept in their place and not when they aspire 
too high. 

When we consider Fig. 2 for rigidity, and 
compare it with Fig. 4, we find Fig. 4 along 
way in the advance. Theory says that Fig. 4 
is not so easily adjusted to size, but we know 
that if we follow theory we must have cor 
rect theory, and correct theory in this case 
must embrace some of the magician’s work 
or skill 

Some might think it would require more 
of a magician to aljust Fig. 4 than to cali 
per correctly with Fig. 2, but [shall have 
to differ in opinion in this 

Fig. 2 has two weak points; the legs are 
not of the best form of cross-section, and the 


spring allows of being compressed by the 


\ 


lan 





ey, ee, ee, ee, ee 
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leverage of the legs acting upon the screw 
as a fulcrum 

Fig. 4 allows of the best form of cross 
section, and the friction joint is firm for the 
slight pressures it has to withstand 

Il have heard men recommend Fig. 38 for 
an inside caliper. [| consider this about the 
worst possible form, for the rigidity of the 
whole thing lies in the little spring A. This 
arrangement When used as it was intended 
(for an outside caliper or divider) is very 
good, except in the form of cross-section of 
leg, but it is putting a thing decidedly out 
of place when it is converted into an inside 
caliper 

There are men who can caliper quite well 
outside, but when it comes to using a com 
mon pair of inside calipers they are all at 
sea 

An inside caliper should be perfectly rigid, 
light and convenient to handle, so for the 
larger class of work, one in the form of a 
straight rod is the best, but for smaller work 
in long holes, there has not so far (to my 
knowledge) been found one better than the 
old-fashioned friction ioint leg caliper. Of 
course, Lam not considering standard plugs 

I believe every machinist should practice 
till he becomes enough of a magician to handle 


eis 


Fiy. 2 Fig. 
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these inside calipers to advantage, but I am 





not advising anyone to stick to them after he 
has found some thing better 

Some think they can measure the diam 
eter of a hole with a bar caliper with points 
made for that purpose, but anyone who tries 
will tind he has about as awkward a tool as 


he could wish It is too heavy in the back 


ul will not enter the hole far enough. For 


al 
inside measurements | prefer to use a sort 


‘ 


of combination of sight and touch ; that is 


I watch the leg (where I can see it) and note 
how much movement I can get sideways, 
and at the same time I feel the touch, but 
of course, for inside a long hole of small 
diameter this would be impossible, so the 
sense of touch can alone be relied on 

I believe there are many managers of ma 
chine shops who think just the same as 

Easy Way” about gauges. They would 
not think of putting in one of grandfather's 
old wood-bed, chain-feed lathes and hiring a 
magician to run it, and so try to compete 
with a modern lathe and a modern man over 
it, so why should they, using spring calipers, 
undertake to compete with shops using rigid 
vauges? While we are all willing to ad 
mit that the machinist-magician is a first 
class man, and one that is needed, and al 
ways will be, still, like every one else, there 
is a best place for him and he is best in that 
place. Where his skill is not required there 
is not sufficient pay for him. If you wish 
to make only a few high-class gauges he is 
just the fellow, but if you want them by the 
thousand you can get an equal quality ata 


lower cost A Mrecuant 


That Wonderful Cupola, 
Editor American Machinist : 

In reply to Mr. George A. True’s state 
ment, in yourissue of November 15th, we are 
vlad to supply him with the information he 
desires. The load of fuel charged on the 
bed is 275 kilos [605 pounds] 


For instance, we begin to blow the wind 








Vig. 4 Fig. 5 
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same having 30 centimeters [1.2 inches] 


water pressure’ and three-quarters of an 
hour later we draw for the first time 600 
kilos [1,820 pounds] and then keep on draw 
ing 

We never do take the fuel bed into account 
for the reason that this remains the same, 
Whether 2 or 15 tons are being melted 

Suppose we were to take the fuel bed in 
account, it will be seen at once that one 
time 184 kilos per 100 would be required and 
63 only in the case of the 15 tons. 

This goes to prove that our manner of 
compiling and omitting fuel bed is, there 
fore, the right and more accurate one. 

The melted iron is very hot and as hot in 
the middle as at the end of the work. And 
trial bars show the same depth of chill at 
these three moments; showing the same 
heat ; the composition of the iron remaining 
unchanged 

L, Administrateur Déléegué, 
H. BoLLINcK x. 
a —--—— 

It is reported that in 1896 Berlin is to have 
a refracting telescope, with 44 inches clear 
aperture, Which would be 10 inches larger 
than our Lick and 4 inches larger than the 
Yerkes 
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The Best Men Always in Demand. 


The recent (and we may also say present) 
hard times 
shown before, 
the best 
of course, 


again show, as has often been 
that, 


men are in 


even in the dullest times, 
This, 
who are 


very demand. 
is no consolation to those 
best men, but it ought to 
to all who have the 
ability and opportunity to place themselves 
in the front ranks. A few days ago a man- 
ufacturer of our acquaintance was inquiring 
for a first-class tool maker—a man compe- 
tent to take full charge of tool room work 
and to direct the work of others. He de- 
clared that such men were not easy to find, 
the hard times and stories of the large num- 
ber of men out of employment notwithstand- 
Plenty of men, he said, could be found 
who would declare their ability to do the 
work, but upon trial would be found not to 
be masters of their business. 

We know 
what constitutes a competent tool maker, 
nor what he would expect to pay to such a 
man, and we know that, too frequently, al- 
leged inability to find a suitable man for a 
given place comes from the fact that a five- 
‘two-fifty ” 


not nor can be the 
be an added incentive 


Ing. 


nothing of this man’s idea of 


dollar-man is needed and only 


is expected to be paid. But in any event 
we believe it is true as he declared that 
really first-class men ‘‘do not grow upon 


nor are they to be picked up in the 
street, even in the dullest times. 

We fully recognize the fact that it is not 
to eliminate the medium and the 
least able men. 


bushes,”’ 


possible 
There can be no first-class 
men unless there are also inferior men with 
which to make comparisons. Every 
tain must have a base as well as a top, and 
no matter what hights the general level of 
ability there must be men be- 
low the average in order that there may be 


moun- 


may attain, 


men above it. We have no sympathy, 
therefore, with those who declare that the 
remedy for the hardships resulting from 


scarcity of employment lies in improvement 
of the individual as a workman, and 
hope, as all thoughtful men must hope, that 
the day will come when even the lowest in 
if honest and industrious, 
work to do by which at 
least a decent living can be made. 

But for the individual—for 
chanics who have sufficient ambition and 
interest in their business to make them 
readers of this paper, there is every incen- 
to the 


we 


point of efficiency, 
can always find 


those me- 


tive to go on fullest possible self- 
development. 

Nearly fifteen years ago ‘‘ Chordal” called 
attention in these columns to the fact that a 
man’s career is, after all, of his own making ; 
and, speaking of sixty selected men who, 
from the work-bench, had pushed on to be- 
come proprietors and manufacturers of ma- 
chinery, he remarked: ‘‘ Society never said 
to one of the sixty : ‘ We find a birth mark 
on you ; twenty years from now come to us.’ 
never said anything. The sixty 
Fortune never said, ‘1 see a mark ; 
come to me.’ Fortune never said anything. 
The sixty said. The five thousand in the 
shop never said to the sixty, ‘We see a 
mark on you ; shoot ahead, and we will lag 
and work for you.’ 


Society 
said. 


The five thousand never 
said anything. Thesixty said. Providence 
didn’t chalk out a future for the sixty. 
The sixty did their own chalking, and left 
the five thousand to lean on Providence.” 

In discussing foundry matters during the 
recent meeting of the A. 8S. M. E., John 
Fritz said that he at one time wanted a com- 
petent foundryman, and one whom he knew 
nothing of could be had, he was informed, 
for $1,200 a year. He did not want him, 
but, said he, ‘‘If you can find for me a 
twenty-four hundred-dollar foundryman I 
would be glad to get him.” 

Within the fifteen years that have passed 
since ‘‘Chordal” wrote the words quoted 
above, other mechanics, then unknown, have 
forged ahead, and are now amongst those 
‘whom not to know is to argue one’s self 
unknown.” And, whether seen or not, there 
was, fifteen years ago, a mark upon these 
men, easily discernible. They were marked 
by a reasonable ambition to be intelligent 
regarding their business; they preferred to 
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retain their own and others’ respect by con- 
ducting themselves as and not 
At the same time they have 
if any, real enjoyment and 
but have found part of their 


gentlemen, 
as black guards. 
little, 
satisfaction, 


sacrificed 


enjoyment and satisfaction in being mentally 
alive and interested in their work, 
knowing that they not being out 
stripped by every one else engaged in it. 
We letters from 
men. us from a 
proprietor of a machine shop. 
In his letter he says, among other pleasant 
things, that ours is ‘‘ the only reah paper that 
gets right down into the machine shop and 
appeals to real machinists who appreciate 
the staff of life when they see it. The 
AMERICAN MACHINIST has been my constant 
friend for fifteen years, and toit I am in- 
debted for many a clear path pointed out, 


and in 
were 
frequently receive such 
One 
who is now 


is before machinist 


from which I might otherwise have been 
led to disastrous consequences.” 
Though this man seems to give to this 


chief credit for his success, the 


cause of it 


paper the 
prime has been, of his 
own efforts, in which he has been helped by 
his reading of, and contributions to our 
The principal man’s 
success must always be within himself, and 
if it is there he will seek and obtain technical 
publications and such other aids as will be 
useful to him. 
a 
Our Question and Answer Column, 


course, 


columns. cause of a 


We desire to call the attention of 
readers to an addition which has been 
made to the heading of our ‘‘ Question and 
Answer” department. 

This department of our paper involves a 
great deal of labor, and that it is popular 
is shown by the fact that we receive many 


our 


more questions than can possibly be answered 
promptly, even if we had nothing else to do 
but to sit down and write answers to them 
immediately upon receipt; and while we 
will, of the we can, our 
friends must not assume that all knowledge 
is at our immediate command, and that a 
problem which perhaps has baffled them for 
weeks or months, can in every case be solved 
by us in ten minutes and the answer sent by 
return mail or printed in our ‘‘ next issue.” 
Where it is important that an answer be re- 
ceived at once, the question should not be 


course, do best 


sent to us, because it very seldom happens 
that circumstances are such that we can give 
it immediate attention, especially where an 
answer involves considerable research and 
consulting of authorities. And it should be 
remembered that we require in every case 
the full name and address of those who cor- 
respond with us. There is no exception to 
this. When a person lives in a large city, 
street and number must be given ; failure to 
do this often results in dissatisfaction, sim- 
ply because our letter asking for further 
information or replying to the query (which 
we sometimes prefer to do by mail) is re- 
turned to us undelivered, because the per- 
son cannot be found. Then the whole mat- 
ter has to go into our waste basket. 

We are glad to have our readers ask 
questions, but questions must relate directly 
to our line, must be clearly stated, must be 
accompanied by full address, and must not 
be simply mathematical puzzles of no par- 
ticular interest to machine constructors, 

-: 
An Automatic Wage Regulator, 





A press dispatch informs us that there 
was introduced in the U. 8. Senate recently 
a resolution instructing a committee of the 
Senate to report as to the availability and 
advisability of establishing a ‘‘ national unit 
of value of labor, wherewith to regulate 
wages automatically.” We do not under- 
stand just what is meant by this scheme, but 
we feel safe in saying that the invention of 
such a unit of value and automatic regulator 
would be hailed with delight by all who re- 
ceive wages, if only it regulated them high 
enough and in proportion to value of service 
rendered, while those who pay wages would 
also welcome an invention which would re- 
lieve them of the responsibility of fixing 
wage rates and would protect them from the 
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disasters which follow from paying a rate 
either too much below or too much above 
those paid by competitors. 

We faith in automatic 
wage but the contemplation of 


much 
regulators, 


haven't 


the great boon they would be to wage earners 
and wage payers is fascinating 
ab 





We hope none of our readers will receive 
serious shock when they note that 
used by 


in this and suc- 


a very 
much 
mechanics generally, 


certain words us and by 
are, 
ceeding numbers, spelled somewhat differ 
ently from what we have heretofore spelled 
them. We can see no use in placing an e 
in the word hight; we can see no use in an 
we 
can see no use in ue on the end of catalog ; 
and, as our new Century Dictionary 


us the authority to adopt the shorter and 


extra m and an e on the end of program ; 


gives 


more sensible spelling of these words, we 
shall so spell them hereafter. 
‘bi ee 
Literary Notes. 
Our worthy contemporary, Power, cele- 


brates the completion of its tenth year of 
existence by a special number for Decem- 
ber. It has deserved and has attained suc- 
cess among the leading technical journals of 
the world. 


Our bright Southern contemporary, Dizie, 
also celebrates its tenth anniversary with a 
special and very attractive issue for December. 


gPIOls AND) 


b” SINSWERS. 








Wa, }____~ 


UES 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Newther correct initials 
nor location will be pu_lished when there is a request to 
that effect. If questions are enclosed with a business 
communication. they should be written on a separate 
sheet. We cannot unde:take to answer — in 
“next issue.” his department is usualiy crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical er engi- 
neering problems, dud send answers by mail. 


(1) H. A. C., Fort Wayne, Ind., ‘writes : 
Kindly give title of a good, practical book 
treating on the construction of gas engines 
A.—*' The Gas Engine,” by Dugald C lerk, is 
a good book. 


(2) H. O. 8., Watsonville, Cal., writes : 
I should be pleased to know of a book treat- 
ing on electricity suitable for beginners to 
start with. A.—‘‘ Magnetism and Electric 
ity,” by S. P. Thompson, is a good book. 


(8) W. K., Cambridgeport, Mass., writes: 
Please give me a method for laying a pat- 
tern for a pipe which is rectangular at one 
end and circular at the other end. A.—Use 
the same method as given in our issue of 
December 20, 1894, employed for laying out 
a pattern fora pipe connecting a rectangular 
to a circular section. 


(4) J. H. C., Crawfordsville, Ind., writes: 
Kindly define the term “‘ fire crack ” in a boil- 
er. A.—The failure of iron fire-boxes is —. 
ally caused by blistering, the faiiure of steel 
fire-boxes is generally caused by cracking ; 
hence we may define the term ‘‘ fire crack” 
as a separation of two parts of a steel fire- 
box sheet, with or without a noticeable space 
between them. 2. On ocean steamers of the 

‘New York” class, are the Scotch boilers 
placed one above the other? I claim that 








they are not set in this way, am I right ? 
A.—Yes 
(5) M. & L., Oxford, N. 8., write: In 


making small articles of cast-steel under a 
drop hammer, we have trouble with the 
dies breaking and small cracks coming in 
the edges of the die. What will prevent 
this, and what kind of steel is best for dies ? 
A.—We cannot say specifically what kind 
of steel is the best for dies, except to say in 
a general way that it is a steel made by a 
reliable steel maker for the especial purpose 
of making drop dies. The small cracks 
about the edges of the impression are caused 
by the rapid heating of those parts of the 
die by the absorption of heat from the work, 
and, so far as we know, there is no way of 
preventing it. By looking through the back 
numbers of our paper, you will find this 
subject treated at length by B. F. Spalding, 
in his articles on ‘‘ Practical Blacksmithing.” 


(6) R. B. L., Bridgeton, N. J., writes: 
Your kind solution of my problem relating 
to the volume of a stone block does not give 
the same results as I obtain by two entirely 
different ways, both of which give the same 
result. I therefore ask you to kindly criti- 
cise my work. After my first solution I 
found a much simpler way of obtaining the 
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same answer, as follows: I add the hights 
of the four vertical edges, 48 + 36 + 9 +7 
= 100 inches; then dividing by the number 


of these edges I obtain - 


= 25 inches for 
the mean hight; the base being 50 feet square 
= 600 inches square, we have for its area 600 
X 600 = 360,000 square inches, and 860,000 
, 9,000,000 
1,728 
= 5,2084 cubic feet in the block. A.—The 
rule which yousay you have found is not new, 
it is given in works treating on mensuration. 
It can be correctly applied to all cases in 
which a right prism is cut by one plane, but 
the dimensions of the parallel edges and the 
sketch of the block, as originally sent to us, 
show that the block is not cut by one plane, 
because these dimensions cannot be obtained, 
unless the block is cut by two planes inter- 
secting each other in one of the diagonals of 
the upper face. You have fallen into an 
error in overlooking this fact. 


(7) C. M. K., Irwin, Pa., asks: What 
will be the safe speed for a cast-iron pulley 
102 inches diameter, 31 inches face, 8 arms ? 
Please give rule for finding the speed, and 
settle a dispute. A.—For finding the burst- 
ing speed the following rule may be used: 
Divide the ultimate tensile strength per 
square inch of cast-iron by 0.1, find the 
square root of the quotient; the result will 
be the velocity of the center of the rim in 
feet per second. Or, in symbols, we have 


— R 


in which s = ultimate tensile strength per 
square inch of cast-iron, and » = velocity of 
the center of the rim in feet per second. If 
the metal in rim has not been decarbonized 
at all by remelting, the ultimate tensile 
strength per square inch should not be as 
sumed to be greater than 10,000 pounds. 
Under these conditions the velocity of the 
rim to burst it will be 


(/ = $16 feet per second, 
0.1 

or 816 x 60 = 18,960 feet per minute. For 
safety in practice the velocity should not ex- 
ceed one-third of the above. Of course it is 
here assumed that arms are correctly pro- 
portioned for the stress which they will have 
to resist. 


x 25 = 9,000,000 cubic inches, o 


| 


(8) X. Y., ——, writes: Please give me 
the rules for computing the size of keys and 
key-ways in shafts. A.—In practice the fol- 
lowing enrpirical rules are probably more 
frequently used than any other. Breadth of 
key = } diameter of shaft plus 4 inch; mean 
thickness of key = one-half its breadth; 
depth of key-seat in shaft equal to the depth 
of key-seat in hub, measured on the center 
line of the mean cross-section of the key, and 
not on the side of the key; taper of the key 
tinch to the foot. Keys designed in ac 
cordance with the above rules have general- 
ly an excess of strength. When wheels or 
pulleys transmitting only a small amount of 
power are keyed to large shafts, the dimen- 
sions of the key as found above must be re- 
duced. In cases of this kind we first find a 
diameter smaller than that of the shaft by 
the following formula taken from Professor 
Unwin’s ‘‘Elements of Machine Design:” 


8 
d= f= x R (1) 
360 


in which P = the force in pounds acting at 
the circumference of the wheel or pulley, R 
= radius of the pulley in inches, and d = 
diameter smaller than that of the shaft. The 
rules as given above can now be applied 
using the diameter as computed by formula 
(1) in place of the actual diameter of the 
shaft. 


(9) W. A. C., Chicago, Ill., writes: I 
am getting ready to build a mill, one side of 
which will have to act as a retaining wall 
and resist the pressure due to earth 42 feet 6 
inches deep. This wall is of stone laid in 
Portland cement. It is 2 feet 9 inches thick 
at the bottom and 21.inches thick at the top. 
I am not certain that | have made walls 
thick enough to withstand the pressure of 
the earth. I know of no rule or formula by 
which the thickness of the wall can be com- 
puted, and so I wrote to you. A.—The 
thickness of the wall depends somewhat on 
the nature of the surrounding soil. It should 
also be made strong enough to resist the 
dangerous pressure caused by tremors, and 
this cannot be computed. Taking every- 
thing into consideration, we should make the 
thickness of the wall at the bottom equal to 
h X .852, in which k = hight of wall in 
feet. According to this, the thickness of 
the wall will have to be 42.5 X .352 = 14.96 
feet. Of course, the end walls of the build- 
ing and the two buttresses, shown on your 
drawing, will stiffen the wall, but this will 
put you on the side of safety. In any case 
you will have to conform to the Building 
and Fire Ordinances of your city, and these 
may admit of a slight reduction of the thick- 
ness as given above, but we know that the 
thickness you have given will not answer 
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the purpose. Such a wall may stand for a 
short time, but it will bulge in time and may 
lead to disastrous results. 


(10) G. M., South Framingham, Mass., 
writes: Kindly compute the horse-power 
from the inclosed card. My engine does 
not run to suit me, and I took a card from 
it. Let me know where the fault lies. It 
is a vertical 8x8 engine running at the rate 
of 200 revolutions per minute. When the 
card was taken the gauge showed a boiler 
pressure of 68 pounds. A.—According to 
the card, the mean effective pressure is 16 
pounds per square inch of piston. The area 
of the piston is 50.265 square inches, and the 
piston speed is 266.6 feet per minute. Hence 
the horse-power of the engine is 

50.265 x 16 XK 266.6 

33,000 

In this computation we should have taken 
into account the area of the piston rod, but 
since its diameter is not given we have 
neglected it. According to the card, the 
initial pressure is 48 pounds only, while the 
boiler pressure is 68 pounds. We are of the 
opinion that this reduction is mostly due to 
a throttling governor which the cards seem 
to indicate you are using ; but to whatever 
this reduction may be due, the cause should 
be removed, the initial pressure increased, 
and an earlier cut-off given. With these 
changes you will have far more satisfactory 
results than at present. 2. Kindly give me 
the title of a good book on indicator prac- 
tice. A.—‘‘ Indicator Practice and Steam 
Engine Economy,” by F. F. Hemenway, is 
an excellent work. 


(11) G. H. M., Cleveland, Ohio, writes : 
What is the average weight in pounds per 
H. P. of boilers and engines (not including 
main shaft and screws) of the high-class 
machinery of the White Star and Cunard 
liners? A.—The variation of weights for 
different vessels is such that some specific 
example should be referred to, rather than 
an average. In the ** Kensington,” a recent 
addition to the Atlantic fleet, built by J. & 
G. Thomson, of Clydebank, the engines 
(twin screw) of 8,300 1. H. P. weigh ;'5 ton 
(2,240 Ibs.) per H. P., as do also the boilers, 
ora total of 6 1. H. P. per ton of driving 
machinery, including shafting and propellers. 
The engines (2) are quadruple expansion, 
the cylinders being 253 ', 874’ , 524° and 74 
diameters by 54 stroke, and the steam press 
ure is 200 pounds per inch. This is a vessel 
built for continuous service, at full power, 
and is the largest cargo carrier in the world. 
Speed, 15.8 knots. The weight of engine, ez- 
clusive of shaft and propellers, is not known 
—sueh data is very hard to procure. The 
screws would probably weigh 20,000 pounds 
apiece, or 40,000 pounds total, and the shaft 
ing, which is 14 inches diameter, would run 
close to 100,000 pounds per line, or 200,000 
pounds total, making 240,000 pounds for 
shafting and screws, or, say, 30 pounds per 
H. P., which, being subtracted from 373 
pounds (the total for engines and _ boilers), 
gives 343 pounds for boilers and engines, up 
to after coupling of crank-shaft ; or, 156.5 
pounds per H. P. for engine alone up to 
crank-shaft coupling. 2. How much coal 
per H. P. do these vessels burn?) A.—The 
coal consumption runs from 1.4 pounds to 
2.5 pounds per I. H. P. per hour, and a 
rough average is about 2 pounds per hour 
per H. P. At this rate the above steamer 
would consume nearly 200 tons per 24 hours, 
for main engines alone. The auxiliaries 
would add about 15 per cent. to this amount. 


(12) C. C. N., Philadelphia, writes : What 
is meant by initial pressure? A.—The 
pressure at which any cycle or operation be- 
gins. In a steam engine it is the pressure in 
the cylinder, at or near the beginning of the 
stroke of the piston. 2. What is the volume 
of steam when it is at 60 pounds per inch 
above atmosphere? A.—At 60 pounds gauge 
pressure (= 75 pounds aésoiute) the steam In 
boiler is about 350 times the volume of the 
water evaporated. Or, a pound weight of 
steam at 60 pounds pressure above atmos- 
phere occupies a space of 5.7 cubic feet. 
This is for steam termed saturated, such as 
that which has just been formed in a boiler. 
If superheated, the volume at any pressure 
depends on the circumstances under which 
such extra heat is imparted. 3. What is 
meant by pressure above the atmosphere ? 
A.—The atmosphere exerts a pressure of 
practically 15 pounds per square inch at ses 
level on the average (14.7 4=- pounds per 
inch being the yearly mean or average 
value). This pressure is above zero or 
‘* nathing,” and as such is what is termed 
absoiute pressure. Boiler gauges measure 
pressure above atmosphere, since they show 
zero when open to the air. In steam press- 
ure tables, pressures below 15 (or 14.7) 
pounds per inch are sometimes called minus, 
in the same way that temperatures are called 
minus when below the zero on the scale. 4. 
Is not the atmosphere the same weight at 
any hight that it is at the sea level? A.— 
The atmosphere is held to the earth by 
gravity, as is any other substance, and the 
pressure at sea level is due to the total 
weight of airabove. The air being com- 
pressible is denser at the lower levels, since 
at elevated positions the column above 


= 6.5. 
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weighs less by the weight of the column be 
tween the given position and the sea level 
below. These matters are treated in detail 
in works on physics, which you will do well 
to consult. A very clear work is Ganot’s 
‘ Physics,” trans'ated by Atkinson 


(13) B., Carmi, Ill., asks: What is com 
monly used for lubricating the slide rests 
etc., of lathes? A.—Lard oil, or any good 
mineral oil. 2. I want a receipt for a good 
iron paint, one that will be very hard, and 
which will not crack and peel off a 
Well boiled linseed oil, to which is added a 
suitable coloring matter, is recommended 
If a dark color is required, burnt umber is 
preferable to any other pigment as a stain ; 
it is a good hard dryer, and has many other 
good properties and mixes well with the oil 
without injuring it. The iron should be first 
well cleaned and freed from all rust and 
dirt ; the oil should be of the best quality and 
well boiled, without litharge or any dryer 
being added; after it has been boiled add 
the coloring matter. The iron should be 
painted over with this, but should be laid on 
as bare as possible, as on this fact depends 
in a great Ineasure the success of the appli 
cation ; forif there be too thick a coat of oil 
put upon the work, it will skin over, be 
liable to blister, and scarcely ever get hard ; 
but if the iron be painted with three coats of 
oil, and only so much put on each coat as 
can be made to cover it by hard brushing, 
it is claimed that the same will preserve the 
iron from the atmosphere for a much longer 
time than any other process of painting. 
There are other good and suitable paints, 
which can be obtained from any first-class 
dealer in paints when he knows for what 
purpose the paint is to be used. 3. Which 
is the best and quickest way of cleaning 
paint and varnish brushes, especially those 
used in shellac varnish ? 4.—Paint brushes 
which have become hard can be cleaned by 
soaking them twenty-four hours in raw lin 
seed oil, and then rinse them out in hot tur 
pentine. Repeat this process till the brushes 
are clean. They may also be cleaned by 
washing them in hot soda and water and 
soft soap. Brushes used in shellac varnish 
can be cleaned by soaking them in alcohol 
Your last question is too indefinite for an 
answer. State what you want to do, and we 
will endeavor to give you the desired in 
formation. 














Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 








Gear Wheels, Gear Cutting. Grant; see page 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, H. F. Parker, Att’y, 26 Cort’ndt St., N.Y. 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y. 


Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N. Y. 


Our loose pulley oiler saves you labor. annoy- 
ance, money. Kridler Mfg. Co., Grand Rapids, Mich. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Split Pulleys at low prices. and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Too! Co., Buffalo, N.Y. 

Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When ina hurry, buy of The Tanite Co.. New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., fines) 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; Machinery name plates in brass 
and aluminum, 


* Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense," as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers. while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.’ 
By F. F Hemenway Contains plain directions for 
using the indicator and making all required calcu- 
lations trom the diagram, also the principles of 
economy in operating steam evgines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by Jonn Wiley & Sons, 53 East 
Tenth street New York. 


* Modern Locomotive Construction.”” By J.G. A. 
Meyer. In this book the design and construction 
ot all detaiis of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
ilustrations of details made trom working draw- 
ings, accompanied oy plain directions for design 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East Tenth street, New 
York. 
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Condition and Prospects of the Machin- 
ery Business. 


LETTERS FROM MACHINERY MANUFACTURERS 
lO THE ‘‘ AMERICAN MACHINIST,” 
Acme Machinery Company (Bolt, Nut and 
Special Machinery), Cleveland, Ohio, write 
us 


We are obliged to report, that, in common 
with others, we have suffered somewhat 
from the general depression in business dur 
ing the year now coming to a close, and our 
output has been about 25 per cent. below 
the average 

During these quiet times we have taken 
the opportunity to overhaul all our patterns 
and designs, and have made many improve 
ments in construction and in methods. We 
also added during the year several new tools 
to our catalog, so that we can now offer a 
very complete line of bolt and nut ma- 
chinery 

We look for a fair business the coming 
year 


American Watch Tool Co., 
Mass., write us: 


Waltham, 


We cannot say very much about business 
in 1894. It started in extremely doubtful, 
but since September Ist. has been increasing 
very gradually until we now have double 
the hands we had in December, 1898. Our 
prospects for 1895 are reasonably good, in 
fact, we think that we are getting more than 
our share of business in this line. From the 
general outlook at present we feel very 
much encouraged for the coming year. Have 
made no enlargements in our works, but 
trust we have made some improvements in 
methods. Our price for labor has changed 
but little; materials remain about the same, 
but our products are selling for less 


M. L. Andrew & Co. (Patent Twist Drill 
and Auger Bit Chucks, Wood Boring Ma 
chines and Agricultural Implements), Cin 
cinnati, Ohio, write us: 

The writer has just returned from a trip, 
and is pleased to say that the prospects for 
business after the new year are decidedly 
very encouraging. Our patent drill! chuck 
and drill sockets are becoming great favor 
ites with the machinists, especially those 
that have had experience in twisting of 
tangs on the taper shank drills. November 
and December were the fwo best months 
we have had in ¢4he past eighteen months. 
The prospects for the new year with us are 
good 


Bardons & Oliver (Brass and Ironworking 
Machine Tools), Cleveland, Ohio, write us : 

Business with us is good, and has been 
during most of the past vear. The prospects 
for 1895 appear to be even better than for 
184. 


Berlin lron Bridge Co. (Engineers, Archi 
tects and Builders of Iron Bridges, Iron 
Buildings, Iron Roofs, ete.), East Berlin, 
Conn., write us: 


While we have been able to run our plant 
full time (with but slight exception) during 
the year 1894, yet, generally speaking, it has 
been at the expense of our stockholders and 
with the sole and only object of keeping 
our forces together and giving our men full 
employment. Notwithstanding our help 
have been so fully employed yet we have 
been compelled to reduce their wages to the 
very lowest possible point, in fact, to so low 
a point that once during the year 1894 we 
felt compelled out of sheer sympathy to 
raise the pay of all our employes 10° per 
cent., when, in fact, at this time we were get- 
ting a less price per pound for our finished 
product than at any time during the year. 
Never before have we been compelled to re- 
duce the wages of our help to so low a fig- 
ure per hour as during 1894, and we earnest- 
ly hope there will be no recurrence of this. 
We have, however, learned one lesson from 
the experience of 1894, and that is that 
American workmen when reduced below a 
given point lose all their energy and am-° 
bition, and we have found by a few experi- 
ments in different departments of our works 
that we can increase our production and not 
reduce the pay of our help, or, in other words, 
insist upon the help producing enough more 
work to decrease the cost of production and 
in this way save reducing the per diem rate 
of labor. 

Eighteen Hundred and Ninety-five opens 
better. We believe the bottom has been 
reached and although we do not expect any 
boom, yet we do expect that business will 
gradually expand, and that the hard times 
of 1894 will soon be a thing of the past. 


Billings & Spencer Co. (Machinists’ Tools 
and Drop Forgings), Hartford, Conn., write 
us : 

In regard to condition of business during 
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the year 1894, would say that our business 
has been about the same in proportion as the 
last six months of 1898; that is, we have 
done about one-half the business that we do 
in good times 


We have received eood orders for the 
coming vear for our new line of bievel 
wrenches, and the electrical work has been 


very satisfactory during the past year 

In regard to prospects for 1895, it is a little 
early for us to give any information in re 
gard to it, but we are in hopes that after the 
first of January business will increase, es 
pecially in our hardware specialties, which 
have been very dull for the past year 

Brown & Sharpe Mfg. Co. (Machinery and 
Tools), Providence, R. I., write us 

Our business of the present year has been 
as good as we had reason to expect during 
these dull times, though somewhat 
amount than that of last year. Commenc 
ing in January with 800 hands, the number 
was gradually increased, till in June 860 
were employed. Latterly they have been 
reduced from time to time, till at this writ 
ing the number is 800 again. 

The whole works was run ten hours per 
day, from March to October, but portions 
were operated eight and nine hours during 
the first and last part of the year. 

The remaining two stories of the extension 
of our No. 1 building were added during the 
summer, completing the works. This ex 
tension is 163 feet long, 51 feet wide, four 
stories, with two wings, 73 feet by 51 feet, 
and 50 feet by 48 feet, making, without 
staircase or elevator towers, a total floor area 
of more than 50,000 square feet. The total 
floor space of all our buildings now exceeds 
six acres. 

Twenty-four old machine tools were taken 
out during the year, and. thirty-one new 
ones added 


less in 


Builders Lron and 


Machinists), Providence 


Foundry (Founders 
Ps Beg 

When we consider the general condition 
of business the past year we are well satis 
fied with our record, All our works were 
operated full time up to November 26th, 
and during the first three months of the 
year the machine shops ran night and day, 
and for the last six months a number of the 
larger tools have been frequently run at 
night. 

The season of the year has now brought 
considerable of our business to a close, and a 
number of our large contracts have been 
completed, so that we are now running only 
eignt hours. 

The business in the architectural iron or 
building work, from which we derive our 
name, has been nearly equal this year to 
that of last year, although the prices have 
been considerably lower. 

We have been fortunate in obtaining a 
number of contracts for unusually large 
castings, so that, aside from castings to be 
used in our own machine shops, our foundry 
has been nearly as busy as last year. 

The aggregate of the orders for our globe 
special castings for water works exceeds 
that of last year, and the Venturi meter has 
been even more favorably regarded, and its 
sales larger than we anticipated. 

In June the Rice & Sargent Engine Com 
pany, of this city, was incorporated, and we 
arranged to build their engines. These en 
gines are four-valve automatic cut-off, either 
condensing or non-condensing, single or 
multiple expansion, and important features 
of their design have recently been patented. 

The chief decrease in our business has 
been in heavy special machine work, coin 
paratively little of which has been required 
this year. 

We look for a quiet winter, but hope that 
by spring business will, in a large measure, 
resume its normal conditions. 


write us 


Chandler & Taylor Co. (Engines, Boilers, 


Saw Mills), Indianapolis, Inc., 
We beg to say, in regard to the condition 
of business, that we find there is no increase 
of inquiries or orders noticeable up to this 
time, but, of course, during the season from 
Thanksgiving to New Year's, business is not 
usually very brisk. However, we expect to 
see better times after the first of the vear 


write us: 


Cincinnati Milling Machine 
(Fine Machine Tools, Milling Machines, Uni 
versal Cutter and Reamer Grinders), Cin 
Ohio, write us: 


Company 


cinnati 

With the aid of an increased foreign busi 
ness we were enabled to cmploy the larger 
part of our force during the entire year, and at 
present are quite busy. The prices of labor, 
material and finished product have declined. 
We have added some new tools, and other 
wise improved our facilities. During the 
year we designed and perfected an entirely 
line of universal and plain milling machines 
which will be ready for the market early in 
the new year. 

Clayton Air Compressor Works (Air Com 


pressors for All Pressures and Purposes, 
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General Mining Machinery), Brooklyn, N.Y 
write us 

With the extension of the field of useful 
ness for compressed air, and its adaptation 
to new lines of industry, the Air Compressor 
business is naturally a growing one, although 
the depressed trade conditions, which have 
prevailed throughout the year now closing 
have prevented the adoption of these new 
applications by those to be benefited, on a 
count of the initial expenditure necessary 
though the resultant economy is unques 
tioned The machinery trade, dependent 
upon new enterprises, or an extension of ex 
isting ones, is, of necessity, among the last 
to feel a revival of trade after a period of 
depression 

We have never, in the history of our busi 
received so many inquiries for our 
catalogs and circular matter, nor been 
called upon for so many proposals, quota 
tions or estin ates, as at the present time 
and, while the volume of our orders con 
tinues spasmodic, with occasional periods of 
very good business, we assume the unprece 
dented number of inquiries to presage a 
healthy and steady improvement in trad 
carly in the new year 


Hess 


R. M 
chinery), Tolland, Conn 


Clough (Gear Cutters, Special Ma 


writes us 

Business for this year has been somewhat 
better than last year. I find in looking over 
my accounts I have done nearly double the 
business I did in 1893. Collections are and 
have been somewhat poor and not 
factory at all. I have put some new 
on the market which have sold well; in fact 


satis 


tools 


nearly every inquiry resulted in an order 
I have put in some new tools during the 
year, but not as many as if business had 


been better Hope to see my way to put in 
more the coming year. I really do not see 
much chance the coming year for business 
generally to improve, but for those who can 
put improved tools on the market I think 
the chances are better. [I think prices gener 
ally are having a tendency to be lower. 
Threading and 


Curtis & Curtis (Pipe 


Cutting Machines, Dies, ete.), Bridgeport 
Conn., write us 
Considering the hard times business bas 


been as good with us as could be expected 
We tave run full handed, and with the ex 
ception of a short time during midsummer, 
full time throughout the year. We had the 
plans drawn for a large addition to our 
works, when the hard times came on, and 
we shall go ahead with it as soon as the times 
improve. 

We have taken advantage of this time to 
remodel many of our machines, and with the 
improvements that we have added, we con 
sider them much better than ever. Of 
course, it has been a hard time for manu 
facturers generally, but our specialties 
have stood the strain splendidly, which we 
consider another proof of their excellency 

W. P. Davis (Machine 
N. Y., writes us 

Business for the past year has been very 
light. Have had a fair trade in my machin 
ery store but it has not been good. Busi 
ness at the factory has been very quiet, al 
though have been running most of the 
year on full time, but not with our full line 
of workmen. At present am running eight 
hours. 

There has been a general improvement 
perceptible for the past few weeks and from 
the present indications we think we have 
reason to look for a fair business the coming 
year. I have had a large correspondence 
for the past few weeks which is a sure sign 
of an improvement in trade. 

Have within the last year made quite a 
number of improvements in the various line 
of tools I build, especially in key-seaters and 
I now make a special 17-inch lathe that is 
especially adapted to general work of medi 
um weight, alsoa lathe well adapted for tool 
room use, 

The prices in all kinds of machinery have 
been generally decreasing, and there never 
was a time when machinery could be bought 
as cheaply as at the present time 


Too!s), Rochester, 


Detroit Twist Drill Co. (Graham's Grooved 
Shank System Chucks and Drills), Detroit, 
Mich., write us: 

We can see quite an improvement in trade 


but perhaps we ‘are. situated differently 
than other drill makers, as we are making 
only the grooved shank drills, which sys 


tem is undoubtedly superseding the old taper 
shank drills 

There is a constantly growing demand for 
the positive drive that will avoid the break 
ing of the tang on the taper shank drill. 
We have every reason to be encouraged and 
none to be discouraged at the outlook for the 
coming year. 


. 





J. H. Dunbar (American Packing Rings), 
Youngstown, Ohio, writes us: 
The demand for my rings has constantly 


increased during 1894, and the outlook for 
the coming year is good. 

Early in 1895 I shall increase and improve 
my facilities for making rings, and shall 
also add a new piston valve to my articles of 
manufacture. No change in prices in any 
direction is anticipated at present 


Egan Company (Woodworking Machin 


ery), Cincinnati, Ohio, write us 

Trade has been about medium; some 
months better and some not so good. Octo 
ber was the best for 18 months: we held our 
own, however, and improved our plant 


somewhat and brought out many new ma 
chines. : 

Our export trade has been good and helped 
the volume of our business very materially, 
and it was never so acceptable as in the past 
two years, and if this government would 
only take up and renew the reciprocity 
treaties it would be and most certainly will 
be a great alvantage, for by the rescinding 
of the reciprocity treaties we gave a valu 
able consideration and received nothing in 
return. Congress during this short session 
should by all means put back these treaties 
where they used to be, and it will give the 
United States a boom in foreign tirade 

We hope our next letter will be a report 
of the times that we had in 1892 


J. A. Fay & Co. (Woodworking 
ery), Cincinnati, Ohio, write us 

We cannot say that our trans 
actions were entirely satisfactory during the 
year 1894. It was a series of waves. Or 
ders and work fair at times and then falling 
back into the old channel that we all know 
something of. Under the circumstances, how 
ever, we are thankful, indeed, for that which 
we have received and pleased, too, that we 
have done SO well 

We do not contemplate any improvements 
for the present. Prices of our products have 
been fairly maintained, but averaged lower 
than ordinary Material can be bought al 
ways at bottom figures. Labor is unchanged 
and without a single feature. Our view of 
the future is that of hope, and we think we 
can see little light breaking through the 
darkness Should a further disturbance 
arise to stop the slight improvement at hand, 
the blame tor it entirely Can be placed right 
at the door of the present Administration 
and Congress. The manufacturers, business 
men and the people are willing and anxious 
to resume normal conditions, but will the 
politicians let them ? 


Machin 


business 


Ferracute Machine Company. (Presses, 
Dies and Other Sheet Metal Tools), 
ton, N. J., 

The year 1894 has been with us rather a 
quiet one in business matters. We have not 
made any enlargements in our works, and 
have added but few machine tools. We have, 
however, been making a number of jigs and 
other special appliances for cheapening the 
production of our presses and making their 
parts more nearly interchangeable. We have 
also been a lding to our already considerable 
line of drawings and patterns, with a view 
to making a number of new sizes, especially 
in our large double-crank presses. 

We have mostly completed the re-design 
ing of our various styles of presses, making 
many of them very much stronger and 
heavier, adding more die room, longer ad 
justments, better facilities for variations of 


sridge 


write us: 


strokes to order, etc. A modified form of 
clutch has been experimented with and 
adopted all the parts of this and the brake 


mechanism being much easier of access than 
before, as well as of such individually sim 
ple form as to be cheaply renewable 

We have had a moderate share of trade, and 
have kept a force of 50 to 60 men running 
most of the year on full time. Our capacity, 
not including foundry work, is for about 
100 men. We have made no further reduce 
tion in wages than the 10 per cent. occur 
ring in 189%, 

We are moderately busy only, just now, 
but we think orders are slowly increasing in 
number and that perhaps after the first ot 
the year there may spring up a fair amount 
of trade. Prices, however, are very low and 
profits extremely small—sometimes entirely 
nil , 

We shall be much disappointed if we do 
not get a considerably better trade and some 
what better prices a year hence. 

Among other novelties brought out during 
the year have been a compact, low-priced, 
hand-fed, 150-ton, toggle, embossing press ; 
an inclined straight-column cutting press ; 
an automatic cartridge-cup drawing press 
for gang dics; an improved automatic in 
dexing press for armature disks, ete 


Flather «& 
Nashua, N 


In regard to our business during the year 
of 1894, the first part of the year, we, 
with other makers in our line, suffered from 
general dullness, but during the latter half 
business has been much better. We are 


Company (Machine 


Tools), 


H., write us: 


January 3, 1895 


running full time and with nearly our full 
force F 

Our new taper attachment lathe, which 
was illustrated in your issue of April 19 
1894, has proved a great and, to 
gether with our new shaping machine, has 
been a great help to our business 

We have during the dull times been en 
gaged in making special tools and machines 
for our work, and improving and increasing 
our equipment. We are also bringing out a 
new 21-inch swing lathe. As to the future 
we do not attempt to prophesy, but if any 
business is being ‘done, we expect to get our 
share 


SUCCESS 


Fox Machine Co. (Shapers, Milling Ma 
chines, Punching Presses and Small Tools, 
Wood and lronworking Machinery), Grand 
Rapids, Mich., 

We are pleased to report that our business 
for the year just closed has been very satis 
factory. We have had a good trade on iron 
working tools, alsoon improved trimmers 
Our hardware specialties, which we took up 
two years ago have met with increased sales, 


write us: 


so that during the past year we have run 
full time, and in the last four months we 
have been increasing our force 

While we do not anticipate any rush of 


orders for 1895, we think there 
steady increase in business, of 
expect to get our share 

There has been no material change in the 
price of labor during the past year, and very 
little in the price of materials, if anything, 
there has been a slight reduction in pig-iron 
and Bessemer steel, and it would seem from 
the fact that parties have reduced stock in 
hand toa minimum, that if there is any 
demand for machinery it will mean business 
for every one along the line 


will be a 
which we 


Frick Company (Eclipse Machinery, Cor 
Ice Making and Refrig 

Steam Boilers,  ete.), 
Waynesboro, Franklin County, Pa., write us: 


liss Steam Engines 


erating Machines, 


Business during the early part of the year 
1894 in our particular lines was very dull, 
our establishment running less than one-third 
its usual capacity No marked improve 
ment has been made during the year, except 
in the line of providing special tools and 
fixtures to cheapen production. Since No 
vember our business has been steadily in- 
creasing in volume, and we have to report a 
larger number of contracts taken than in 
any preceding year. A continuance of pres 
ent conditions will soon push our fatilities 
to the utmost, and bring our force of work 
men up to normal conditions 


Gould & Eberhardt (Machine 
Gear Cutters), Newark, N. J., write us: 

We have been fairly busy all the year, 
and considering the dull state of the trade,we 
think we have done our share 

We have made the most of the opportainity 
offered by the dull period, to improve our 
equipments, and now feel that we are in a 
position to meet the demands of the critical 
purchaser, who must have much better tools 
than formerly, in order to meet the severe 
competition of both home and foreign man- 
ufactures in every line of trade. 

The growing demand for our tools still 
continues, and the outlook seems very good 
for the coming year. We hope to receive a 
cood trade. 


Te y Is, 


Harrison Safety Boiler Works, German 
town Junction, Philadelphia, Pa., write us: 

We consider we have been particularly 
fortunate in both the years 1898 and 1894, 
doing a fair business both years. This ex 
perience has been so exceptional among 
manufacturers, judging from all accounts, 
that we feel it must have been due to a com 
bination of rather happy circumstances. 

The volume of business in 1894 is some 
what than usual, and at one time it 
threatened a heavy decrease, but it took a 
turn for the better and has been most encour 
aging for several months past. 

The increased trade in our Cochrane heat 
ers, “special” heaters, and Cochrane separa 
tors, has been marked and most gratifying. 
In one month we sold tea tons of the separa 
tors, and their merits are attracting much 
attention 

With the return of confidence, due to the 
elections, we decided to proceed with a large 
addition to our foundry which had been un 
der contemplation but tabled owing to the 
depression. This building, now almost un 
der roof, will be thoroughly equipped, and 
will largely increase our facilities. 

We were obliged for a time to shorten our 
workmen’s time, but, fortunately, did not 
have to lower wages, and trust that the 
workingmen of the country have now learned 
what a change in policy means. 


less 


Hendey Machine Co. (Machinists’ Tools), 

Torrington, Conn., write us: 
Our business for the year 

about the same in amount as 


1894 will be 
for the year 
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Janvary 3, 1895 


1893. For the past four months it has been 
very good, and bids fair to be good the com 
ing year. Prices have been lower than be 
fore the depression, but we hope the im 
provement in business which promises so 
well, will tend to advance prices a little, aid 
bring them so there will be a little margin of 
profit left. 

Wages with us are very little lower than 
for years past, as we made no reduction till 
May Ist. We hope to be able to bring them 
back to the old level soon. 

We have during the year taken out a 
good many of our old machines, replacing 
them with new, and have put in a good 
number of the improved Hendey-Norton 
lathes, which we are now building exclu 
sively, and which show an increased produc 
tion over the old lathes. 

The only building we have done during 
the year, is to build a new storehouse for 
our patterns. This was necessary, owing to 
the large increase in our patterns, owing to 
the many sizes of lathes we are now build 
ing. Our export trade has increased stead 
ily during the year, and promises to be a 
very important part of our business. From 
present indications, we think the coming 
vear will bring better business than we have 
seen the past two years 


Jones & Lamson Machine Co. (Screw Ma 
chines and Turret Lathes, Complete Outfit 
of Turret Tools), Springfield, Vt., write us: 

Our product, the flat turret lathe, has 
been in demand mostly as a labor-saver for 
redueing costs, and very few sales have been 
made to new companies, or to old companies 
increasing. 

With the exception of a slight boom in 
September, our orders have run very evenly 
throughout the year, showing a slight in 
crease of 10 per cent. over the last six 
months of ‘93. We have run on two-thirds 
time, and have made no change in wages 
Instead of reducing our selling price we have 
made several small but important improve 
ments to increase the efficiency and accuracy 
of our machine. 

Inquiries have been coming in much 
thicker than usual since election day, and 
we believe they will ripen into nearly the 
usual percentage of orders either late in the 
present month or in January. We are ex 
pecting a better business for “95 

G. W. Jordan (Planer Chucks), Worcester 
Mass., writes us: 

My trade for the first ten and a half 
months of the year has been very quiet, but 
for the last thirty days has been very good 
The prospects for "95 are good. 





Kempsmith Machine Tool Co. (Lron and 
Brassworking Machinery), Milwaukee, Wis 
write us: 

We feel more like answering than we 
did last year at this time, when we passed 
the inquiry in silence, as we had nothing to 
say about the condition of business. At 
present, we can say that we have run full 
time since January 1, 1894, with about two 
thirds force until the Ist of September, and 
since then with a larger number of men than 
we ever employed before. We have brought 
out during the year some new milling ma 
chines, which have been received with ap 
proval by those to whom we have sold, and 
we are busily engaged in designing further 
additions to our line, and confidently look 
for a material increase in our business during 
1895. 

Wages and material are about the same 
as they were last year at this time, but the 
selling prices have decreased to such an 
extent during the ycar that the profits have 
to be looked for with a microscope. We 
tender you the compliments of the season, 
and wish your paper all the prosperity it so 
well deserves. 


Link-Belt Engineering Company (Eleva 
tors, Conveyors, Fiber Graphite Bearings, 
Safety Boilers), Nicetown, Philadelphia, 
write us: 

We have your favor of the Sth instant, 
asking for our view of the business of the 
past year and of the prospects for the com 
ing one. The veteran who was asked for an 
account of the battle of Gettysburg summed 
up his experience in the brief reply, 
“Stranger, I was thar.” We were ‘‘thar” 
during 1894, and when the coming year shall 
have drawn to a close, shall hope to report 
that we are on hand and satistied with our 
position. 


Lodge and Shipley Machine Tool Co. 
(Engine Lathes, Drills, Turret Lathes, 
Shapers, Pulley Machinery, Cylinder Boring 
Machines), Cincinnati, Ohio, write us: 

The first eight months’ business during 
1894 averaged with last year’s. Since 
August 1st business has been much more 
encouraging, and we have been adding stead 
ily to the number of our employes. Since 
November ist we have been working more 
men than ever before, and during much of 
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this time have been making seventy hours 
per week 

The prospects for 1895 appear reasonably 
rood Should business coatinue, for SiXty 
days, to increase as steadily as during an 
equal time past we will occupy increased 
floor space sufficient to double our capacity 
We have put into our shops, during the past 
few months, fourteen machine tools, includ 
ing the most improved lathes, planers 
shaper, upright and radial drills, milling 
machines, universal grinding machine and 
turret lathe 

We note no change in price of labor over 
last year but materials of all kinds are some 
cheaper, while the prices of the finished 
product are extremely low. We note an un 
usual amount of *“‘shopping” before — the 
buver is ready to place the smallest order 

We have taken advantage of the quiet 
time to get every machine on a ** manutfact 
uring” basis and the improvements in 
methods include many special devices for 
this purpose 


Volney W. Mason & Co. (Patent Friction 
Pulleys, Friction Clutches for Connecting 
Shafting, Elevators and Hoistine Machin 
ery), Providence, R. 1., write us 

In view of the general reduction in valua 
tions now going on, we made 20. per cent 
reduction in prices this year, also the same 
general reduction in wages of our employes 
which was, under the circumstances of less 
expense in living, equally good in purchas 
ing power, and in general acceptable to the 
more intelligent of our men who recognize 
the fact that with a greater purchasing 
power less money does the business all 
around ; and promoting business eventually, 
if not suddenty (by reason of our values ap 
proximating the values of similar goods in 
other countries) prevents the importation of 
such goods as can be manutactured advan 
tageously in this country, and places us on a 
better basis for selling to South America and 
other countries where we have European 
competition, Concerning the tariff, we con 
sider the less restrictions placed by our go, 
ernment on free trade, the better, and it 
there must bea tariff for revenue, let the 
amount to be raised in this manner and its 
distribution on different articles be fixed by 
a specially constituted Commission of seven 
members who can better do such business 
than our Congress, which cannot give the 
matter the attention the best interests of the 
country demand 


Meriden Machine Too! Co. (Forming Lathes 
and Special Machinery for Economical Manu 
facturing), Meriden, Conn., write us : 

We have done considerably more than 
twice the business during the year 1894 that 
we did in 1893 

During 1894 we have added sqme machin 
ery, and made several improvements in our 
methods ; we have during this year, same as 
in previous years, made a specialty of form 
ing lathes, and we propose to stick to this 
specialty as long as it does as well for us as 
it has in the past, and by so doing keep it at 
the front. 

The present prospect is that 1895 will be 
away ahead of 1894 or any other year in our 
history. 


Montgomery & Co. (Importers and Jobbers 
of Tools, Supplies, Machinery, Files, etc.), 
New York, write us: 


Referring to your annual letter, would say 
that during the first eight months of this 
year our business was practically nothing, 
never in our experience did we run up 
asainst such hard times. However, the last 

’ mouths have shown marked improve 
ment and we have every rcason to hope and 
believe that 1895 is going to help us as well 
as others to make up 1894 losses 

We take this opportunity of wishing you 
and all our friends who glance through 
these columns a Happy and Prosperous New 


Year. 


Norton Emery Wheel Co. (Emery Wheels 
and Grinding Machines), Worcester, Mass 
write us: 

Business has been fair during 1894, and 
the prospects appear to be good for 1895. 

We have not enlarged our works, having 
made ample additions in the previous year 
Our methods of production have been still 
further improved, and we have also had time 
to slick up the shop outside and in, improving 
its general appearance. We have not cut 
down the price of labor, and are not able to 
purchase our principal material, viz., emery, 
any cheaper. The average prices of our 
product are not quite as high as during the 
previous year, although the difference is 
slight. Comparing eleven months of 1894, 
viz., from January Ist to December Ist, we 
tind that it was a little less than for the same 
period of 1893, viz., 6% per cent. 

The net volume of business for the first 
six months of 1894 was 18 percent. less than 
for the first six months of 1893, the latter 
being the best six months we ever had. The 
net business for five months, from July 1, 


1894, to December 1, 1894, was 127, per 
cent. more than for the same period of 1893 

So faras we are able to judge, the total 
business for 1894 will be about the same as 
for 1893, which is quite satisfactory, in view 
of the fact that we did such a large business 
in the first six months of 18938; we not really 
feeling the effect of the hard times until 
after July 1, 1893 


New Haven Manufacturing Co. (Machine 
Tools), New Haven, Conn . write us 


Our business for the past year has been 
far from satisfactory as regards the amount 
of business, and usual profits. Within the 
past four months, we have experienced an 
improvement in business, and have increased 
our running time about 50 per cent., we 
have taken advantage of the dull times the 
past year to make very decided alterations 
and improvements in our patterns and in our 
methods of production. As to the prospects 
for 1895, we certainly hope for the best, and 
consider that we are justified in anticipating 
a fair improvement in business by next 
spring 


Pratt Chuck Co, (Drill Chucks), Clay ville 
N. Y., write us 

We have on the whole to report a satis 
factory year’s business, 

Our sales show a large increase over last 
vear, both from our domestic and foreign 
trade, and have employed without interrup 
tion our full complement of men 

During the year we have built and 
equipped a plant for the manufacture of cold 
drawn steel and brass ferrules, and are de 
veloping a very satisfactory business in this 
line We are in hopes the new year 
will restore that measure of prosperity to 
the industries of the country that will war 
rant a larger demand for all classes of ma 
chine r\ Allow us to Save Wwe cousider our 
advertisement with you has aided us ma 
terially in our sales 


Pratt & Whitney Co. (Machinists’ ‘Too!s 
Forging and Finishing Machinery for Sew 
ing Machine and Gun Manufacture, and 
Special Purposes), Hartford, Conn., write 
us 


The volume of business done by Pratt & 
Whitney Co. from January 1, 1898, to the 
end of December, 1894, is well represented 
by an hour glass, the shipments gradually 
decreasing during the former and increasing 
during the latter year. The difference in 
the aggregate of Charges is less than 5 per 
cent., that for 1894 being less than for 1803 
but as prices have fallen off from month to 
month, the amount of material handled dur 
ing each year has probably differed but lit 
tle. About 12 percent. of the last year's 
shipments went abroad. The number of 
employes increased from 730 to 770. The 
improvements in the construction of ma 
chines and in processes of manufacture have 
not had less attention than in former years, 
and the number of new designs has been 
fully up tothe average. A liberal number 
of unfinished orders will be carried over into 
the new year 


Q and C Company (Railway Specialties) 
Chicago, Ill., write us 

We only entered into the machinery busi 
ness ina general way last July, introducing 
then the Q@ & C shop saw. We must say we 
find, in spite of the many reports of hard 
times, that we have had no fault to find 
whatever, the sales being far beyond our ex 
pectations and the prospects for the new 
year certainly very bright 

A. D. Quint (Turret) Drills), Hartford, 
Conn., writes us: 


My experience with the turret drills shows 
that the business of 1894 was about 70 per 
cent. of that of 1892, and practically the same 
in proportion as the last six months of 1803 

There has been a small reduction in cost of 
labor and material and a larger one in price 
of product. The large No. 2) pattern drill, 
with from 2 to 12 spindles brought out last 
spring, has been well received by the trade, 
and sales have been fair, considering the 
times. With an improvement in business | 
anticipate a large demand for them. 

1 will not hazard a guess as to business 
for 1895, and can only say I hope it will be 
better than for the past 19 months 


Sebastian Lathe Co. (Engine and Speed 
Lathes, Machinists’ Tools and Supplies), 
Cincinnati, Obio, write us : 

We have, in common with all manufact 
urers, suffered from the depression, but we 
are glad to note that the effects are now 
apparently passing away, and we look for 
ward to a gradual improvement 

The year 1894 opened with but slight im 
provement, if any, over the previous months. 
We had a fair share of inquiries, but seemed 
to be unable to close with many of them— 
there seemed to be a disposition to wait 
During the year we had a number of 


11 


‘ spurts,” when we were quite busy, but 
business was unreliable. The year is wind 
ing up fairly well, and we confidently be 
lieve that from this time on business will 
continue to improve gradually, until we 
reach the ** good old times” again. 

Labor has been lowered, but with the im 
provement of business there is a demand for 
the restoration of former wages. 

Some of the material used by us is lower 
than a year ago. Prices have to some ex 
tent been demoralized, but are now stiffen 
ing up, although it will be some time before 
we can expect to get as good prices as be 
fore the depression set in 

We expect no boom, but simply a gradual 
improvement, for two or three years to 
come. <As it will take some time to reach 
the present capacity of our works, we con 
template no enlargements 


Sittmann & Pitt (Machinists, Manufact 
urers of Special Machinery and Novelties, 
Model and Experimental Work), Brooklyn, 
N. Y.. write us 

As to the condition of business, we have 
found a marked improvement in this year. 
During the summer months business fell off 
somewhat, but the fall of the year brought 
us more business than the spring, and we 
find things steadily improving, with good 
prospects for 1895 

We have added but few tools this year, 
but contemplate increasing our facilities 
early in 1895 

Price of labor and material we have found 
about the same, but product has been re 
duced, owing to improved methods of pro 
duction 


Skinner Chuck Co. (Independent, Univer 
sal and Combination Lathe Chucks, Planer 
Chucks, Drill Chucks, Face Plate Jaws, 
etc.), New Britain, Conn., write us ; 

During the past vear we have added some 
new varieties of tools to our list and have 
correspondingly increased our facilities for 
nia dufacture 

We note a slight improvement in the ma 
chine trade generally, which is shown by a 
considerable increase in our business during 
the last four months. Our payments for 
labor for that time have been fifty per cent. 
more than for the corresponding time in 
i803. There has been as yet very slight 
change in the cost of material. 


Kk. G. Smith (Measuring Instruments, Fine 
Mechanical Tools for All Trade and Scien 
tific Purposes), Columbia, Pa., writes us: 

Although the first three months for 1894 
were very encouraging, there was very little 
done during the summer months; it seemed as 
if everybody wanted to get along the best 
way he could. 

However, for the last two or three months 
there is again quite a demand for my tools, 
which, Il suppose, is due to more men being 
again at work. Quite a number of *‘manual 
training schools,” colleges, ete., have 
equipped their mechanical departments and 
physical laboratories with my instruments. 
The outlook for 1895 is very encouraging, as 
frequent inquiries for my tools are coming 
in from all parts of the United States, and 
my sales are just double during the last 
three mouths what they were for the same 
period in 1893 

Springtield Machine Tool Co. (Brass and 
lronworking Machinery and [ron Founders), 
Springfield, Ohio, write us: 

The first quarter of 1894, owing to th 
radical change we made in our business, from 
manufacturing exclusively for certain job- 
bers to enlarging our lines, and seeking other 
channels of trade, we did practically nothing. 
Since then we have enjoyed an ever increas- 
ing and satisfactory trade. Our new venture, 
that of making and introducing our new 
“Springticld-Muller” engine lathe, has occu- 
pied our attention for the past six months, 
in which time we added largely to our 
equipment and facilities, and now have 
every reason to feel assured of a busy year 
coming. The past three months were par- 
ticularly very satisfactory, especially our 
trade on crank shapers and power presses. 
Our export trade is also assuming some pro- 
portion, 

The prices for skilled labor have been 
scarcely changed in the past year, but iron 
and steel have been materially reduced in 
price. But none of the items mentioned are 
in proportion to the reduced prices of ma- 
chine tools. This we trust will not be a 
cause of complaint one year from now. In 
our job foundry department we note little 
difference in the output, it having remained 
very steady throughout the year, but the 
prices obtainable are constantly of a down- 
ward tendency 

Taking it all in all, we are thankful it is 
no worse, and believe that trade will surely 
and slowly, however, get better. ‘ 


Other letters stand over, to be published next 
week. 
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a crew working nights. 


Me., have 
number of or 


Auburn, 


Auburn Motor Company, 
The large 
ders makes this necessary 

The 
contract for 
Iron Bridge Co., 


placed a 
The Berlin 


Long Island Railroad Co. have 
‘their new pier shed with 
of East Berlin, Conn. 
Berlin Iron Bridge Co., of East Berlin, 
building a new highway bridge for the 
Mass, 


The 
Conn., are 
Boston & Maine Railroad, at Somerville, 

A new company is to be formed by the manufact 
urers of the Humber and Raleigh wheels under 
Massachusetts laws, to make those wheels in West 
boro, Mass 

Cc. G. Thayer, formerly superintendent of the 
grounds and Grand Hotel at Point 

has opened a machine and general 
Amidon block on East Second 


association 
Chautauqua, 
repair shop in the 


street, Jamestown, N. Y 

The Livingston Manufacturing Company, of 
Rockland, Maine, bave bought a lot of land on 
Lime street in that city, 70x72 feet, and will at 


once erect a new plant for their business, removing 
from their present quarters on South Main street. 


is announced that one set of the 
the Michigan Peninsular Car Company will start 
up January Ist probably, before February 
ist, at the latest. The shops will be run to their 
average capacity, but itis yet uncertain whether 
they can be kept runging all through next year. 


It shops of 


In addition to an increase in their pay and work, 
employes of the Warren Foundry, Phillipsburg, 
N. J.. were pleased recently to learn that a $37,000 
contract for iron pipes had been received by the 
company. The contract is for eight miles of 10 
inch main, and six miles of distributing pipes for 
the Newton water-works. 


A new corporation known as the Gates Vapor 
Engine Company started its new works in the 
Chase Mantel Company’s building, Kalamazoo, 
Mich. They will build the Spaulding gas and 
vapor engine. Their present quarters are only 
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temporary, as next spring a new modern factory 
will be built for their accommodation. 


N, Y., branch of the American 
Axe and Tool Co., is closing up business after a 
year of fairly good trade. An average of 150 men 
yed during the year, a force 
The man 
agement is preparing for a week’s shut down be 
holidays. 


The Jamestown, 


as 


The Belleville (Ill.) steel works will shortly be 
removed to Alexandria, Ind. The works furnish 
employment to about 600 men. The reason given 
for the removal of the works is that the town of 
the company thirty 
furnish it with an artesian wel. and 
plant with the natural gas wells of 


Alexandria has agreed to give 
acres of land, 
connect the 
Indiana. 


The organization has practically been completed 
whereby a company of Manchester (N. H.) men 
propose to operate one of the mica mines of New 
Hampshire. The corporation is called the Orange 
Mica Mining Co., and officers have been elected as 
follows: President, C. C. Hayes; treasurer, W. ¢ 
Africa, and o.hers. The authorized capital of the 
corporation is $250,000, a substantial amount of 
which has been already taken. A mine has been 
purchased in the town of Orange,N H. Hon. F.M. 
Rollins has been chosen business manager, and 
operations will be begun at an early date. 


The old stone factory and buildings connected 
therewith, situated at the corner of Division and 
North Vine streets, Waterbury, Conn., have been 
leased to Ira L. Hawkins, of that city, for the pur- 
pose of manufacturing machinery and tacks. Busi- 
ness will commence about January ist. Mr. Haw 
kins has been engaged for a number of years in 
the manufacture of machinery at the City Mills, 
and has recently purchased from a company at 
Springfield, Mass, its machinery and equipment 
for tack making. About forty bands will be em 
ployed, and a new building will be erected to ac- 
commodate additional machinery. 


A big deal was consummated at Toledo,Ohio, re 
cently, involving from $6,000,000 to $8,000,000, 
which will make Toledo the most important oil 
center in the Ohio field, and give the Standard Oil 
Company a new and formidavle competitor. It is 
a combination of three independent companies, 
with chances in favor of two more going into it 


The Sun Oil Company, of Toledo, has the largest 


production of petroleum in Ohio, except the 
Standard. The next member of the combine in 
importance is the Merriam & Morgan Paraffine 


Company, of Cleveland, and the third is the Crystal 
Oil Company, of Toledo. The two otbers which 
will probably enter are the Paragon Refining Com 
pany, and the Craig Oil Company, both of Toledo. 
The name of the new concern is the Diamond Oil 
Company. It will manufacture all products from 
the crude to candles 


The Tradesman, Chattanooga, Tenn., in its re 
port on the industrial condition of the South for the 
week ending December 24th, reports continued im- 
provement in the development of the cotton 
manufacturing industry in the Southern States, as 
is shown hy the organization during the week of a 
$75,000 corporation to build a mill at Walhalla 
8S. C., with others reported at Atlanta and Eaton 
ton. Ga., Charlotte and Shelby, N. C., and Bath, 


8.C. The lumber business is increasing its out 
put, with more firmness in prices. The Hilton 


Lumber Company has been organized at Wilming- 
ton, N. C, capital, $80,000, and the R. L. Trigg 
Lumber Company, with $25,000 capital, at Little 
Rock, Ark. Iron is steady, with diminished stocks 
on hand and increasing production. Coal is un 
changed, both as to output, which is large, 
to prices. 


and as 
Thirty-six new industries were estab- 
lished or incorporated during the week, among 
which are: The Interstate Iron Works, ca, ital, 
$250,000, of Meridian, Miss.; a $290,000 cotton com 
press at Augusta, Ga., and two at Waco, Tex.; the 
Crystal Ice and Cold Storage Company, of Clarks 
burg, W. Va., capitalized at $100,000, and the 
Snoita Valley Land and Colonization Company, of 
Galveston, Tex.; capital, $65,000. 7'he 
also reports an ice factory at Murfreesboro, 
Tenn, car coupler works at Knoxville, Tenn., 
electric lighting plants at Mammoth Springs, Ark., 
Natchez, Miss., and Paris, Tenn., and flour and 
grist-mills at Vertrus, Ky., Wilson, La., Aspen 
Grove. N.C. and Gath, Tenn. An ice factory is to 
be built at Statesboro, Ga.. an iron at 
Pulaski City, Va., a coal mine is to be opened near 
Fairmont, W. Va., and woodworking plants at 
Fayetteville, Ark.. Orlando and Grove City, Fla., 
Fristoe, Ky., Washington, N. C., Vicksburg, Miss.» 
La Fayette, Tenn., and Norfolk, Va. Water-works 
are reported at Prescott, Ark., Thomasville 
McKinney, Tex., and Bramwell, W. Va. 


Tradesman 


furnace 


Ga., 





Machinists’ Supplies and Iron. 


New York, December 29. 1894. 
Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1: $11 to $12 for No. 2, 
and $10.50 to $11 for No 2 Plam. Southern brands, 
$11.25 to $11.50 for No. 1; $10.25 to $11 for No. 2; 
$10 to $10.50 for No. 3; $10.50 to $10.75 for No. 1 


soft; $10.25 to $10.75 for No. 2 soft; and Foundry 
No. 4, $9.50 to $10. 
Antimony—Prices have a lower - ndency; job- 


bing business is fair. We quote L. 
Cookson’s, 8L6c to S5ec. Hallett’ 8, Then 
and U. 8. French Star, Vifc. to 9lége. 

Lard Oil—Prime City we quote at 55c. to 56c. 

Copper—Business is not as good as it was last 
week ; however, the demand is fair. The producers 
keep prices firm. Lake Copper is quoted at 10c., and 
Casting Copper is held at 9c. to 94ec. 

Lead—The market is quiet. It is said that good- 
sized lots have been sold at 3.05c., but producers 
ask 3.10c. for early shipments. 

Spelter—There is no change in tbe market; the 
prevailing prices at the present time are 3.25c. to 
3.30c ; nothing less than 3.25c. is accepted for the 
higher brands. 


Ro. to 84c.; 
to 74c.; 


Tin—The market is dull, largely due to the holi- 
day season. Consumers buy mode rately, and 
deliveries on contract are fair. ‘For round lots 


13.75c. to 13.%0c. net cash is asked. 
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** Situation and Help*’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed lo our 
care wil be forwarded, 


A practical machinist & designer wants pos, sell- 
ing & erecting machinery. Box 63, AM. MACHINIST. 

Position wanted by a first-class plane rhand, quick 
and accurate; best of refs. Box 86, Am. MACHINIST. 


Wanted situation as foreman or assistant by ma- 
chinist of i8 years’ experience; last 4 as foreman. 
Box 73, AMERICAN MACHINIST. 


Wanted—An experienced traveling man to sell 
duplex steam pumps; give experience and salary 
required. Gardner Governor Co., Quincy, Ill. 


Wanted—Sit. as foundry foreman; experienced 11 
years on all kinds of heavy and light work. Strictly 
temperate, American ; age, 38. Box 81, AM MACH. 

Dr: aftsman and designer, Al mechanic, with 10 
years’ experience, steam engine, printing presses. 
etc., would like position. Box 85, AM. MACHINIST. 

Experienced traveling salesman wants position to 
represent on road o. otherwise manufacturers of 
pumps, boilers, engines, or any mechanical line. 
Alreferences. Address Box 83, Am. MACHINIST. 


[ Continued on Page 13 } 





REDUCING VALVES 


For reducing and maintaining an even steam, air or water 


pressure. 


These valves have been on the market for years, and 


are used by all the best and largest steam plants of the world. 


MASON REGULATOR CO., Boston, Mass. 








or HEATING & VENTILATING 


at LARGE BUILDINGS: 
Cuicaco Orrice, 22 W.Ranoovpa Sr. 


BY A FORCED 
CIRCULATION OF WARM AIR. 





. BUFFALO: 


“FORGE: CO: 


BUFFALO, n> <f 


a 





STEAM PUM 


DEANE STEAM PUMP CO., 


THE DEANE 


OF HOLYOKE 


HOLYOKE, MASS. 





CRESCENT 


PITTSBURG, 


CHICAGO, 


HCRESCENT SPECIAL DRILL RO 


ARE THE FINEST STOCK KNOWN FOR SMALL TOOLS. 


STEEL CO., 


NEW YORK. 





Practice and Theory of the 


Injector, 


By STRICKLAND L. KNEASS. 


ST LVSTRATIONS. 


Svo, CLOTE, $1.50. 





JOHN WILEY & SONS, “NEW 


YORK. 





FINE MACHINE RELIEVED TAPS OF EVERY DESCRIPTION. 


River *s 
Reamers, 
Drilling 


‘Lightning’ and 
Brands of Screw Plates, 
Tar Wrenches, Bolt 
Machines, ete. 


SEND FOR CATALOCUE. 


* Green 
Dies, 
Cutters, 


WILEY & RUSSELL MFC. CO., Creenfield, Mass., U.S. A. 





HEAT YOUR WORKS 


BY THE 


“BLOWER SYSTEM.” 
B. F. STURTEVANT COMPANY, 


Boston, New York, Philadelphia, Chicago, London, Eng. 


FOR FULL INFORMATION AND 
ESTIMATES ADDRESS 








Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 —— lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 


GRANT 


GEARS 








QUIINT’S 


TURRET DRILLS|¥ 


For Drilling and Tapping with 
from 2 to 12 Spindles. 
WILL DRILL UP TO %-INCH. 
Sensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 








BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P, BULLARD, Pres'’t. 


BRIDCEPORT, CONN. 


BOSTON: ti & 3 Oliver St., 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able torun at GREATLY INCREASED SPEEDS. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B.M. TFT ONES c& CO., 


FEWEE GBINDINGS. No WASTE in redressing. 


NEW YORK: 143 Liberty St. 





91024 11 SWIM app 


Modern Design. 
Valuable Features, 


CATALOGUE FREE. 











Speaking of LATHES! 


We are basting Gow in various sizes from 10 inch to 
patow 5 | - ing, 
athes. 
copeet ved, while the workmanship, material and fin- 
are of the highest order. 
ou all about them, as well as of our planers, shapers 
rills and_other tools and supplies. 
bring it. Write us for prices. 


SEBASTIAN LATHE Co., 


117-119 CULVERT ST., CINCINNATI, OHIO. 


n various lengths, both engine and 
Our designs are the latest and most 


Our catalogue will tell 
A postal w 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 








New York Office, 86 LIBERTY STREET. 


87 Maiden Lane, NEW YORK, 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING CO., 













87 MAIDEN LANE, 
NEW YoRE 
GANDASO, PHLADCLPMA, LonDoR. 
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*WANTED* 


** Situation and Help*’ Advertisements only inserted 
under t).ta head,’ Rate 80 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed lo our 
crre will be forwarded, 








Wanted—Pos. as foreman, exp’d at tool making, 
design’g & build’g mach’y for the rapid production 
of small accurate work, & handling skilled and un- 
skilled help to good advantage. Box 84, Am. Macu. 

A young American graduated by a technical en- 
gineering school in Germany, wishes suitable posi 
tion as Grafteman for steam engines, boilers, etc. 
Address, IJ. N., care of AMERICAN MACHINIST. . 


WwW sone st manship of smith shop; long ex 
perience on die forging and press work. Machine 
and shirsmith. Expert steam hammer man. Ad 
dress Box 80, AMERICAN MACHINIST. 


Wanted—A No.1 foundry foreman, who under- 
stands his business and can manage and hold his 
men, and get work out cheaply. Modern meth- 
ods. In answering, state full particulars. Address 
Andrews, care AMERICAN MACHINIST. 


Wanted—The services of a draftsman by one of 
the leading companies in the United States manu- 
facturing machine tools; applications only enter- 
tained from those having been employed on heavy 
tools. such as boring mills, railroad tools, ete.: all 
communications confidential. Address, stating 
experience to Z., care of AMERICAN MACHINIST, 





MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care wil 
be forwarded, 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
Hess, Clev'd, O. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Thermometers given mechanics. C. 


Light and fine mach’y to order; models and oer 
trical work specialty. E O. Chase. Newark, N. 


Wanted—A purchaser for a good key-seater, i 
Mitts & Merriil, 913 Tilden Street, Saginaw, Mich. 

Wanted—To buy good second-hand tools. Box 
83, AMERICAN MACHINIST. 


Draftsmen’s new knobbed combination triangles, 
stencils, etc. D. J. Kelsey, New Haven, Conn, 


Model Locomotive Castings. Latest design. G. H. 
Olney, 163 Herkimer street, Brooklyn, N. Y. 


For ty three new bolt-threading ma- 
chines. Industrial Iron Works, Mishawaka, Ind. 


I Address 
aginaw, Mich. 


For Sale —A first class key seater, new. 
Mitts & Merrill, 913 Tilden St., Sz 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 












VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 
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CHAS, M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer, 


a ‘ 


Engineers, Architects and 
Builders of 


The above illustration (taken direct from a photograph) shows the interior of a Machine Shop built by 
us for The Lake Erie Engineering Co., at Buffalo, N. Y 
center span is 50 feet in width, with a wing on eac -" side 28 feet in width. A power crane 
controls the floor the entire length of the central portion. The roof is covered 
with slate on iron purlins. The side walls are of brick. The 
interior is lighted by skylights in the roof. 


BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 
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BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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The building is 106 feet in width, the 





SEND FOR OUR ILLUSTRATED CATALOGUE. 


Wanted—The address of a firm for steam laundry 
supplies. Send particulars to H. H., care of J. Pio- 
trowski, a co-advertising agency, Warsaw (Poland), 
Senatorska 26. 


Every mechanic should have a copy of “ Pocket 
Primer of the Air Brake.” Sent to ony address 
for 50 cents. W. S. Rogers, Buffalo, N. Y. 





Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


For Sale—Cheap, first-class machine repair shop 
ina growing city of 6,000 inhabitants,in the gas 
belt. Address Hartford City Iron Works, Hart- 
ford City, Ind 








FOR 
TOOLS, 
DRILLS, 
DIES, &c. 









ALL KINDS IN STOCK, 
Manufactory, SHEFFIELD, EN 

Chet Am OMe, 1 JOHN 82. WY. 

WM. JESSOP & SONS, ‘LTD. 


blished acentur 
Medal World's Columbian Sasedlien 1893. 
















oe * 
Foot Lathe 
Swings 
9x25 in. 







Screw Cut- 
ting Auto- 
matic Crose 
Feed, etc. 
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Catalogue 
Circular , 
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C.W.LE COUNT, 
SOUTH NORWALK, CONN, 
REDUCED PRICE OF LE CoUNT'S 








«HEAVY STEEL 000 2 2 3 pum 
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One Smal Set of 8—by 14 inchesto2inch, - $6.25 


One Set of 12—by 1-4 in. to 2 in continued by 1-2in, to4in. 13.25 


These goods are for sale by CHAS. CHURC 
U’t’d, 21 Cross St., London, England. aS, 














BETTS MACHINE CO.. 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late : Designs! 








THE TAYLOR-RICE ENGINEERING 00,, 


SUCCESSORS TO THE 
American Standard — & Tool Works, Wilmington, Del. 


Makers of Implements for 
Standard Mea-uremente 






Crescent Gauge, Flat Rar Gauge, 


Send for New ramphiet. 








iat Screws aud Studs 


SE { in Brass or Steel. 


a 


Hel 


SEND FOR GATALOCGUE, 


VESTER MACHINE SCREW CL 


Gear Cutting, Sheet ing, Sheet Metal Stamp- 
ing, Automatic mqentncey built to 
order. Send sample or drawing for 


estimate, 


SITTMANN & PITT, 


363 ADAMS ST., BROOKLYN, N. Y. 












Manufacturers of Set, Cap & 


Rose's Complete Practica Machi, 


19h EDITION GREATLY ENLARGED. 


JUST READY. 


The Complete Practical Machinist Byeree ing Lathe 
Work, Vise Work, Drills and Drilling, » and Dies, 
Hardening and Tempenng, The Making nad ti se of Tools, 
Tool Grinding, Marking out Work, Machine Tools, etc. 
By Joshua Rose, M. E., author of “ Mec ‘hanical Drawing 
Self Taught,” * Modern Steam Engines,” ** Steam Boilers, 
“The Slide Valve,” “ Patern Maker's Assistant.” Illus 
trated by 295 engravings. 19th edition, greatly enlarged, 
with new and valuable matter, l2mo., 04 pages. Price, 
82.50. By mail, free of postage, to any ad- 
dress in the world. 

ABSTRACT OF CONTEN'TS.—Chapter I. Cutting Tools 
for Lathes and Planing Machines, it Cutting Speed and 
Feed. ILl. Boring Tools for Lathe Work. a Screw 
Outting Tools. V. Lathe Dogs, Carriers or Drivers. VI. 
Turning E ~— VII. Hand Turning. VILL. Drilling 
in the Lathe. IX. Boring Bars. X. Slotting Machine 
Tools XI. Twist Driils. Tool Steel. XIIT, Taps and 
Dies. XIV. Vise Work; Tools . XV. Fitting Connectin 
Rods. XVI. Milling Machines and Milling Tools. XVI 
Grindstone and Tool Grinding. XV yLit, Lining or Mark 
ing out Work. XIX, Machine Tools. ‘o Calculate 
the § Sees of Whee!s, Pulleys, etc. XXI. How to Set a 
Slide Valve. XXII, Pumps Index. 

te Price, 32,50 by mail, free of postage, to any address in 
the world, 

te A circalar of 4 pages, with specimens of the illustra 
tions, showing the full Table of Contents, will be sent free to 
any one furnishing his Pe ll A 

te Our New and Enlarged Catalogue of Practical and 
Sctentific Books, 91 pages, &8vo., and our p other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to any one in any part of the 
vorld who will furnish us with his address 


HENRY CAREY BAIRD & co., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 





Machine Screws, Studs, etc. 


S10 Walnut St., Philadelphia, Pa., U.S. A. 








PAT'D SEPT 4.94 





THE ANDREW PATENT GRIP SOCKET. 
Pat'd May 14, '89. Sept. 4, ’94. 


Is the original (not copied) device 
for holding and driving Straight 
or Taper Shank Drills. No More 
Twisted Tangs. No extra cost for 
Andrew’s Patent Groove in the 
Shank. Best Practical Drill Chuck 
inthe World. Nochangein theold 
system ofdrills. Beware of frauds 
and infringements, Send for Cat 
alogue. 


M. L. ANDREW & CO., Cincinnati, Ohio. 








FITCHBURG TOOLS. 





SEND FOR OUR LIST OF 
Bad Good Second-Hand Tools, 








US 
QUOTE YOU. 


Horizontal Boring and Drilling Machine. 





COOKE & CO. 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS. 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write for Catalogue and 
mention this paper. 





MANUFACTURERS 
You Want Power. uum." Val tant 


57,000 sq. feet of floor space—will split up to suit 
tenant—Building new—8 stories—factory construc- 
tion—exterior windows to each floor—Gas, Electric 
light and power—elevators—rent and insurance low. 
Address, . J. VANDERGRIFT, 
Imperial Power Bld’g, Pittsburgh, Pa. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 









— Length of stroke 
_ &changed INSTANTANE. 
3 3 OU SLY while IN MOTION, 


* Get Photos & Prices. 
NOTHING LIKE IT. 





325 Nor. Front St., 
Grand Rapids, Mich. 
135 Finsbury Pavement, 


*Pox Machine C0., 





[ll 


, I ae 
HEAVY 
CASTINGS 








132000 


Accurate | ‘85: 


MACHINE WorK 
e we 















BuiLDERS |RON FOUNDRY 


Provipence-R.| 














— aunenaen : — ——— « — 


Lt 


























P.H.&® F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto. 
8.8, TOWNSEND, Gen, Agt.y 163 & 165 WASHINGTON ST., 

COOKE & 00., Selling Agts. NEW YORK. 











London, England. 


In Writing, Please Mention This Paper, 





WORTHINGTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height, 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 beesty St. 
BOSTON, 70 Kilb 
PHIL ADELPH PHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 
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’ Cor. Lake and Kirtland Sts., 


-GLEVELAND TWIST ORILL CO°S. GRIP SOGRERS,* a“ 





Cleveland, Ohio. tive Price List. 


Larger — rille 
can be used with 
smaller shanks 
than ever before, 

No charge for 
the groove in the 
shanks. 


Send for Descrip- 





DETROIT TWIST DRILL Co., DETROIT, MICH., U. S. A. 





SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed bv Practical Mechanics Everywhere 


~eand far Catalaoamie 





MACHINERY BURGHIKS. 


10 in. Post Drill, 15 Swing 6 and 8 ft. Eng. Lathe. 

10" © Auto, Feed to Table. | 16 “ 5,6,7 and 1l0ft Eng. ‘ 
for Butt Drilling. 18 6 Tands 

1,2 ard 8Spindle Sensitive with | 20 5, 6,7. 8and 10 ft. ** 
and without Power Feed. 21 10 and 13\4 ft 

2,3 and 4 Spindle Gang Drills 24 10 : 

20, 24, 26, 28. 30 and 44in. ‘* 25 ** 16 and 24 

60 in. Swing Post Drill, 32 “4 


5 ft. Arm Radial Drill 


2 
52 


12 in. Stroke, 16in. x 16in. Crank | 57 in. Seutie Head Driv 


Planer. ing Wheel Lathe. 
i x 4 ft. Planer | 88 in. x 20 ft. Engine Lath 
2 * 4,5 and 6 ft. Plane r. Bement Car Axle Lathe, 
38 * Sand & : 14% & Zin. Bolt Cutter Schenk's 
30 “ 56,8and10° “7 7 Spd'l Nut Tapper Dune 1 
60 ‘ 20 oe ” 2 Spd’) Profiler. No. 1°. & W. 
72 «3 26 “4 No.1,2 and 24% Screw Machs, 
9, 12, 16 24 and 26 in. Stroke P.& W. 

Shaper. No. 1 Lincoln Pattern Miller 
10 in, Stroke Slotter Hand Millers, Screw Slotters 
Hyd. Rivetting Machine. Milland Cutter Grinder 

* Crane, Both Al. No. 2 Garvin Univers sal Mille 
Punch and Shear. 80 200 1b Helve H m ‘r, Bra vile y 
Plate Planer 10) ib. Upricht 


Hor. Flange Punch No.2 H, & J. 
Thomson Bevelling Shear. 


1,100 and 1,500 Ib, 
mer, Morgan, 


etc. 


Steam Ilam 


Lot of Miscellaneous Machinery, Send for 


Latest List. 


GEO. PLACE MACHINE 6O., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 613 WEST 13th STREET, 


NEW YORK. 


Engines, 


SECOND-HAND MACHINE TOOLS. 





ENGINE LATHES, 
l6in. x 6 ft. Parker, Tape 
i6in. x 6 ft. Blaisdell 
ax Aft Per 
l6in « AB ft, 
ft N w Haven 
ft Biaisdel 


Tay 


ix 6 
kin x 


1.x Bt 





PLANERS, 


léin. x 16 in, x 3ft. Wale Bros 
22in. x 22in. x 4 ft. L. W. Pond 
Zin. x 22 in. x 6 ft. Pond Ma 


chine Tool Co 
4 in. x 24in. x 5 ft. Pu 
SHAPERS. 
lO in, Pratt & Whitne 
0 in,. rat, Crank 
5 in zoong t, Friction 
wd and Light Traverse 


tham 


Also, a lar number of 


t and detailed d ription 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., 
A'so, 51 North 7th St, Philadelphia, Pa 


other tia 


HAND LATHES, 


4 10in. x 4) in. G rvin 
1 12in, x 5 ft. Pratt & Whitne 
1 12in. x 5 ft. Back Geared 
1 Win, x 6ft 


MISCELLANEOUS, 


Garvin Profiler, one spindle 

6, 2 National Bolt Cutter 

jould & E, Automatic Gear 
Cutter 

26 in, Pulley Lathe 

Win. Pulley Lathe 

yin. Cutting-off Machine, 

No, 2 Springfield Tool Grinds 

No. 1 Garvin Screw Machine 

21 in 

win 

14 ft. ower Draw P 

250 Ib. Gould & + Dro yp Press 

100 Ib Stiles 1 ower Drop Press 
75 1b. Drop Presses 

Nos 2.4 6and 42 Eaton Power 
Presses 

No. 31 Eaton Duble-acting Pres 

No, 4 Sturtevant Blowei 

Garvin Wire Spring Coiler 

Several Woodworking Machines 


Squa ing Shear 


hines, Write for complete 


NEw YORK. 





UPRIGHT BORING & TURNING MILL, 
BO-INGH SWING, TWO HEADS. 


Modern Style, in Good Order, and will be sold 
Very Low before moving. 


BOX 62 AMERICAN MACHINIST. 





wh 


SENL 


THIN¢ 


GSES: DROP HAMM Eps 
Su DROP Ly 


FOR CATAL( 


ner 5 Deck Mtd.©>. 


W HAVEN.CONN. 





> INTHE 


Ws 


GUE 


N THE MARKET 





No. 80 N 





English Agency: { 


AMERICAN GAS FURNACE CO.. 
Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


assau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





Second-hand ols in Stock 


MODERN STYLE, LOW PRICES. 


ENGINE LATHES, one 
12 in. x 5 ft. Reed i9 in. x 3 ft. Whe r 
13 x 4 Pratt & Whitney, - - 4g. ° Pratt ‘a Whitney 
13 x 6 Blaisdell mn” He" aS 
14 x 6 Lodze & Davi . x 4 Bisiedetl 
4 x 6° Hendey Taper au x 5° New Haven 
16 xo Pond ie x 6 Powell 
16 x 6 Blaisdell 24 x 6° Wood & Light 
16 6 Prentice Bre 6 5. N.Y. 8 ! ( 
a a oe Putnam 26 x 9" Gleasc 
17 x Ww Lathe & Mor ws 6 Pond 
1s x & McMahon $f x 8 Rochest 
20 x & Pond i x 8 Fitchburg 
20 x 10 Putnan it U x24°°N. Y. S Eng. Co 
20 x # Fiather 7% ‘* x 12 “ Bement. 
22 x 15 ** Gleason Crank Planer, 12 in 
24 x 12 ‘* Fitehburg 
24 x 4 Putnam SHAPERS. 
24 x 33°. Perkins s iv. Stroke Hendey 
4 » 16° Way & Scott lo ‘ Gould & Eber 
0 x 16 “ Perkins 4 ¢ Ftbg. Trav. Head 
me x1 * Hewes & Phillips 15 Hendey 
Speed Lathes, 11 and 12 in 4 Triple Geared 
Brass Lathe, 15 in, Turret om 
Brass Lathe, 18 in. Turret SLOTTER. 
DRILLS, 10 in. Stroke Lowell 
Sensitive” Drilis MILLING MACHINES, 
I6in Swing, Pratt & Whitney 
24 in, Complete Improved Lincoln Pattern, Plain. 
28 in Complete Blaisdel Brainerd No. 4Stand. Plain 
Radial. 3 ft. Arm Brainerd, No. 3 Stand Univ 
a pam . with 16 in, Centers, Cutters 
UP. B. & T. MILLS, ete , Kempsmith Stand, Size 
8 in. Swing, with one and two . . — 
heads igs SCREW MACHINES. 
Garvin No. 2, with Wire Feed 
HOR. B. & D, MCH. and Tools 


Jones & Lamson 2 x 24 Flat 


Turret, with Tools 


MISCELLANEOUS, 


Steam Hammer, 800 Ib 


Bement No. 2, 54 in, Swing 
Bement No. 4 64 in. Swing 
Bement Cylinder Borer, iarge 


Pattern Makers’ Tools, 


Saws Lathe, Planer,etc. Steam Hammer, 5,000 Ib 
Stiles No. 1 Press 
Stiles 100 1b, Friction Dro, 
BOILER TOOLS, ean, Whesk Revnontes 


Rol > 6 Rand loft 


sand Shears 


U nivers al Automatic Gear Cut- 
tor, 30, w th Cutters G.& k 


J. J. McCABE, 
SUCCESSOR TO i4 Dey St., 





E. P. BULLARD’S 
NEW YORK. 


N. Y.Mach’y Warerooms. 


NEW AND SECOND HAND. 


ENGINE LATHES. 


12in. x4ft. Manhattin Co. 
14 in. x 6 ft, Old Style 
l¢in. x 6 ft. Lodge & Davis. rs 
15in. x6 ft. Wood & Light. DRILL PRESSES, 
16 in. x6 ft. Lodge & Davis. | 
l6in. x8 ft, Blaisdell. 20 in. Lever Drill 
19 in. x6 ft. Pratt & Whitney. | 24 in., 24 in, and 34 in, B, G. 
2lin. x11 ft. Lodge & Davis. | — P.F Drill. ; 
2iin. x8 ft. Lodge & Davis 52 in. Comb Radial. 
22 in. x 8 ft. Dietz Gang. 120 in. Kadial 
24 in.x ad ~~ Special heavy | Henley Swing Drill. 

patter 
24in. x16 ft. New Haven. 
2tin. x38 ft Shafting Lathe. 
27 in. x 22 ft. Morris. 
28 in. x17 ft. New Haven. 


TURRET LATHES. 


12 in. and 15 in. Lever and 
‘rew Movement to furret 

18 in. Turret Chucking 

22 in. Turret Chucking. ‘ 


THE LODGE & SHIPLEY M. 7. 60., 


P PLANERS. 
24 in. x2%in. x 8ft. Lodge &D. 


MISCELLANEOUS, 


2 No.i Garvin Tapping Mach. 

1 No.2 Garvin Tapping Mach, 

1 Open Die Header for Head- 
ing Bicycle Spokes. 

1 Garvin Screw Slotter. 

New Imp’v’d Engine Lathes. 

Turret, Brass Working and 
Pulley Machinery. 








CINCINNATI, O., U.S.A. 
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WW’. BL. Booth. 
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Notes from A. 


CONTENTS FOR 


Looking Backward ' ae 
Talks to Young Engineers. 

For the Designers’ Note Book 
Designing Stationary Engines (4) 
The Slide Rule in the Shop (3) 
Modern Shop Methods ; 
A Few Special Tools... ......... 


Sample copies free. 
Single subscriptions, 50 cents a year. 
Foreign subscriptions, 75 cents a year. 


JA 


Ss. M. E. A 


What Mechanics Think. 


_ Five Hundred Dollars in Premiums, 


will be paid in 1895 to the forty-eight persons 


NUARY, 1895. sending the forty-eight largest clubs to 
MACHINERY during the year, as follows: 
CoP OC CONS CHS OT ODES « W. H. Booth. For the largest number.............. $100.00 
For the next largest............. ‘ 50.01 
eee a La pone ee Wm. O. Webber. Por the next larwest. wise peed 
. For the twenty next largest. “each 10,00 
hee To MSH SA PS ieee -H. M. Norris. For the twenty-five next largest, each, 5.00 
eee Theo. F. Scheffler, Jr. This is in add7tion to the usual rates to 


.Wm. Cox. 
.Fred H. Colvin. 
ere 
Perpetual Motion Machine. 
Various Short Articles. 


tions 


work 
Aca ress 


MACHINERY, 


Pearl and Rose Streets, New York. 


Our advertisement the first issue of each month 


SOOSS SCOSSSSSSOSSSSSSSSSHSSSSSSSSSOSOVSSOOSSSCOOHOOOE 9000 000000000001000000000000000 00000 COC CCOC OOOO OCC COCO COSCO OOOO OOOO COO C OOOO OOOO OCC OOCCCCCCS eeeee 


club organizers 
young or old, can make a few extra dollars 
easily 
in his shop. 

Three hundred and seventy-nine subscrip- 


day last week, 


Any intelligent mechanic, 


by getting up a club for MAcHINER\ 


were received in one 
and we haven't really got to 


for MACHINERY 


yet. 


YOOOOO POSS OS OOOH OOOO SOSOOOSOSOOOOOOOOOOEES2E888 





a 


HO. BLAKE & JOHN 
ovofl PIN, SAFETY PIN, HOOK AND EYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. Send Samples that we may 


quote prices for either machine or the Goods. 


BUILDERS OF 


SON, Waterbury, Conn., 





E.W. BLISS Co. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100 W. Washington Street. 


SHEARS, DIES 


ano SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 
















COLD SWAGING 


MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE 60. 


Torrington, 
Cont.. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. Y. 


33 TO 39 FRANKLIN ST., 





“POCKET” VERNIER CALIPER. 
INDISPENSABLE TO MACHINISTS. 
4 inch No. 5 with 14 hardened Jaws, reads l6ths, 32ds, 64ths 
and L28ths, sent by registered mail, 


Any graduation, also >] 50 Warranted accurate 
metric system, s s and satisfactory. 
Ask your dealer for my tools. Catalogue free. 


EK. G. SMITH, - Cc olumbia, Pa. 





Wintel 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 


Drill Presses, Shapers, Milling 


Planers, 

Machines, ete 

The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


, address, 








For all Anti-Friction 
Purposes, 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


UF EVERY DESCRIPTION, 


Cleveland Machine Screw Co., 


CLEVELAND OHIO, 








STEEL 


BALLS 


WRITE FOR 
INFORMATION. 





“ea A a 
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HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements. 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 


New York, N. Y.: 616 Havemeyer Building. ATLANTA, Ga.: Chas. H. Willcox, 
Dar ias, Tex.: Hunter & Booso. 


THOS. H. DALLETT & CO.,|Shriver's New York Traveling Cranes 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. FOR HAND OR 
MANUFACTURERS OF 


ELECTRIC MOTORS GLssTENe a | 


Specially adapted 
for driving Machine 
‘lools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 

We also make 
Portable Drills, Hand 


Drills, Boiler Shell 
Drills, Mad Drill 














I. chiver & Cp Ws 333 x 56th St, 


NEW YORK. 
MANUFACTURERS OF 


TRAVELING CRANES of 154, 2, 3,5 and 10 Tons 
capacity, to be operated by Hand, or wholly orin part 


by Electricity, 








Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
> |MPROVED DRILL CHUCKS, | 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 








Style A, Three-Jaw. 
Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St,, Finsbery, London, Eng. Awards at the World’s Fair. 


Style B, Two-Jaw. 





““CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


— js« « 6 *«& &© @ @** 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


Fo? PLANER CHUCKS |PEQUOT DRILL CHUCK. 


. , . A new Drill Chuck having a more powerful 
Address G. W. JORDAN, than any chuck ever offered. This tte 


4 Wayne STREET, WOoRCESTER, Mass. | claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 








NORTON 


Emery Wheel Co. 


Worcester, Mass. 


EMERY WHEEL 


NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 
HIGH SPEED POWER 














(| TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 

Front, Poplar and Canal Sts., “ 


Send for Circulars 
and References. 


PHILADELPHIA, PA. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE. 





2343 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA, 


EDWIN HARRINGTON, SON & CO., Inc., 1515 PENNA. AVE., PHILA. PA. 
™ Machine Tools, Double-Chain Hoists. 
Overhead Tramway, 




















DSP DA RLERLILILL WL). ALD LE ball aya 


Send for Catalogue. Mention this Paper. 

















Wd mya i Ai my i 4 ie | 9 AGENTS s75'aweex, 

3° t yme using or selling Gray 

- €% > or ¢ ting goc ru 

Ei tity if ' gS lil at: TA Plater, o We do all cinds of plat 

’ on each fe ah engeene ah 

MACHINISTS’ SCALES, sel tnt 
PATENT END GRADUATION. Sau anameaanetee petaionn. poaper- 
We Invite Comparison for Accuracy with all others. Py ina, plating and finishing every- 
EVERY SCALE GUARANTEED. SEND FOR LIST. ee renee one prices ose 


Gray & Co., Plating W orks, 


COFFIN & LEIGHTON, SYRACUSE, N. Y. Dep't 4, Columbus, Ohio. 















CRBC VEVVEVUVVAVAS 
COILS and 
BENDS of 














Dixon’s Silica 


Graphite IRON, 
Pp . ' BRASS, 
ain aad 
Will y 
Papert rest Be TER ve COPPER PIPE 
longer, without repainting. of every 
Unequaled for SMOKE STACKS, wa 
BOILER FRONTS, Ete. description. 





The National Pipe Bending Co. 


82 River St., New Haven, Conn. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE C0., Jersey City, N. J. 








particulars. 


Ch k The National, | THE D. £. WHITON MACHINE CO. 
IC B peewee 5 Oak Street, New London, Conn., U. S. A., 


COMBINATION, Or, SELIC, SONNENTHAL & CO., 
Est'd 1882. Strongest. Easiest tochange. Best finish 86 Queen Victoria St., 
Reversible Jaws (pate pated JG iving 5 changes in- 
cluding every possible position. fi. LUSTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment, 
; Address W. WHITLOCK, 

B39 Cortinndt Street, N. Y. 
Works, 1300 Hudson, Hoboken, N. Jd. 


WE LEAS, OTHERS FOLLOW. 


Sweetland Combination Chuck, ™ —— 


London, E. C., England. 


SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
(} tion Lathe Chucks with 
pote nt reversible jaws, 
rill Chucks, Planer 
Chucks and Face Plate 
- a = Jaws, 
Reversible Jaws. ecurate 
mM Standard Independent, Solic . SKINNER CHUCK co., ° 
@ Shell, Solid Reversible Jaws, | S=XP FOR caTaLocur. New Britain, Conn. 
Strong and True. 
SEND FOR CATALOGUE, 


The HOGGSON & PETTIS MFG. CO., 














a . 
WEETLANGD 





Write The Pratt Chuck Co., Clay- 
New Haven, ComM.} ville, N. Y., U.S. A., for free illustrated 
catalogue of 


Tools Supplies and. Machinery, (POSITIVE DRIVING DRILL GHUGKS. 


Will drive either straight or Taper Snank 
DETROIT, MICH. Drills, Reamers, Rose Bits, etc., of any size, 


without a possibil'ty of their slipping. 


Alm 4 D 1) Ch k FOREIGN AGENCIES; 
on yi ue 1 | Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 


_ ff : ..,.,| France; E. Sonne nthal, Jr., Neue Promenade No, 5 
| Mp, _ Sold atall Machinists’ | Berlin Germany; Selig, Sonnenthal & Co., 85 Queen 
‘eme{) Supply Stores. Victoria St., London, E. C., England. 


T. R. ALMOND, 
83 & 85 Washington St., ® & 
Brooxktyy, N. Y. Nuts ee 


NOT “TO CRACK” 


“TO USE 


CTAMIESS rocco. ro 8 


WILMINGTON, DEL. 


















CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment co., 
225 DEARBORN ST., CHICAGO | HARVEY, 








New York Orrice, 182 Front St. fu. 
EVERY 
MACHINIST SHOULD HAVE 


A COPY OF 572 CENTRE S TN ear vern 





OUR CATALOGUE. BSEND-ron- CATALOGUE 









It is a 704 page cloth bound book, A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- Y 
funded with first order amounting to $10.00 ') | 
or over. . Cut Theoretically Correct. 


_ J S For particulars and estimates apply to 


HUGO BILGRAM, 


BACHE T, 
Successor 
BREHMER BROS., 
440 N. 12th St, Philadelphia, Pa. 


MONTGOMERY & CO., 


105 FULTON STREET, 
New YORK CiTy. 








articles, our stock is now limited to | Order now before our stock 

RACTICAL complete sets, with the exception of papers is exhausted. 

of two or three issues,and orders can 

DRAWING. ” | he reafter be filled by the set only. ——_—_—_—_—_———_ 
A number of engineering schools ADDRESS: 

By J. G. A. MEYER. are — — in “ of . , — 

The demand for back numbers of | text book on this important branch | 

q.The demand for back numbers of | O77t Oohanies ‘American Machinist 
this valuable series of artic les, has| Theset of 92 papers will be sent by | 
been so great, that, notwithstand- | mail to any addressin the U.S.. Can- | 

ing it has compelled us to issue | ada or Mexico for $5 00, post paid, 

special reprints of several of the! and toany foreign country for $7.00. 





203 BROADWAY, 
NEW YORK. 


HYDRAULIC )ACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINCS, ACCUMULATORS. 
SEND FOR CATALOGUE D. 


The W.&S. Hydraulic Machinery Works, és 


WATSON & STILLMAN, Proprietors, 


Hydraulic Screw Panch, 204, 206, 208 and 210 East 43d Street. 
NEW YORK. 



















Sle 


St tnnscnelsnanienaneeen 


Hydraulic Cup Packings. 
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NEW’ YORK, 
110 LIBERTY ST. 





CHICAGO, 
68-70 S. CANAL ST. 


MACHINE 
TOOL CO, 


DESIGNERS AND BUILDERS OF 


IMPROVED MILLING MACHINES. 


EIGHT SIZES—PLAIN AND UNIVERSAL. 
t@ HANDSOME CIRCULAR FURNISHED ON APPLICATION. 


Works: CINCINNATI, O., U. S. A. 


BOSTON, 
36 FEDERAL ST. 


PITTSBURGH, 
MARKET & WATER STS. 





ENCINE LATHES. 


22’’ and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements, 






Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 


Dietz, Schumacher & Co., 
to be obtained at a moderate price. 


Cincinnati, 0., U. S. A. 


INFORMATION VALUABLE 10 YOU. 




















On application we will inform you of 






our improvements incorporated in the con- 
= {- 2 of 
= ic We have the following sizes now ready for deliv- 

== ery, 18’, 22”, 26” swings of various lengths of bed. 


THE LODCE & SHIPLEY M. T. co., 


CINCINNATI, O. UU. &§. A. 


j 












struction our new line of Engine Lathes. 








TOOLS 


FOR 


SHEET METAL WORK, 


‘Stover Power Hack Saw 
and Friction Drills. 












in two sizes 
Nos. land 2. | 
Cut 4% to 8 | 
inches. Send 
for circulars 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


| NIAGARA STAMPING AND TOOL CO., 
__ BUFFALO,N. Y. 


| ACHINER 


t 
STOVER 
noventy. § 


Mer of Wood 


Special Machinery to order 
23 RiverSt., FREEPORT,ILL.,U.S.A 
G W. BU RION, London, Eng. 





and Iron- Working Machinery 











THE PERKINS DRAW STROKE TRIMMER, |" 


= n Indispensable Too “ ’ + ye I 
for all a For Reducing and Pointing Wire, 
Best Design. Infringers 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 
Manufacturer, 


18. W. GOODYEAR, Waterbury, Conn. 


cuted. Trial, not 
orders, solicited. | 
PERKINS &CO., | | 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 

















o-—o 


NOP FONGING 


WYMAN& GORDON 


WORCESTER, MASS. 








FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


7 2 SCREW MACHINES, 
| gr Screw Machina, Back-Ceared, 134” Rollow Sinks PLANERS AND SHAPERS. 


STUART’S PATENT COMPRESSION WEDGE COUPLING. 


NO GFeaRarne. 


CunAryr in MARKET, also the 
MPLEST and BEST. 

SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
njury to shaft or coupling. Send for discount and 
Mastrated Price List of 40 sizes, 


R, J. STUART'S FOUNDRY AND MACHINE WORKS, 
- NEW HAMBURGH, N, Y. 


GENERAL CLEARING SALE OF CRANES. 
THE YALE & TOWNE MFG. CO., Stamford, Conn. 


Having sold and transferred the business of our crane department, we offer for sale, 
subject to immediate acceptance, our remaining stock of cranes, crabs, winches, ete., all 
of which are now in stock, and on which we are prepared to quote attractive prices and 
to make immediate delivery. 

As the buildings heretofore occupied by our crane department are needed immedi- 
ately for other uses we must dispose of our remaining stock of cranes at once. 

The cranes thus offered for sale include locomotive and pillar cranes of various 
sizes, one electric and one power traveling crane, and a variety of crabs, crane winches 
and tramrail trolleys, A list of those remaining unsold will be furnished upon application. 


IMMEDIATE CORRESPONDENCE SOLICITED. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 pe volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 are 
now carried in stock. Only complete volumes furnished prior to 1893. 
Readers desiring to c omple te their files or obtain separate 
issues for the year 1898 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 























and they say it’s a dandy. 


gan Wann an ea ble) 
WRITE FOR CIRCULAR. 


OSTHAT'S IT 
The tring Machine Toa fo : 


They're all talking about it, 
| SPRINGFIELD, OHIO. 
ee sesbasesctettssisstasi sss tisssssissssshsisssissss 3] 













ingfield- ae 18" a Lathe 


EXEEEIEEEE YEE 


OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar to itself only. Note afew of the points: 


The main casting or column is a single casting from the floor to the surface where the swivel table 
and emery wheel carriage rest, making a very rigid tool. All flat surfaces are scraped to surface plates, 
All kinds of work are always operated upon immediate ly over the water pan, and water can be freely 
used for every operation, and so conducted away in a proper course. The free use of water in 
all grinding operations is an absolute necessity to produce true and perfect 
work repidly. The machine is arranged for tne instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes without any change of belts. Fine adjustment are 
everywhere provided for, suc h as reversing points. for grinding shoulders, and emery wheel ad justme nt. 
Headstock swivel, swivel table and eme ry “wheel swivel bi ise, are graduated. Every provision is made 
to make the machine the most complete Of its class and at the same time retain simplicity. Fully guar- 
anteed. For particulars and catalogue, address, 


LANDIS BROS., Waynesboro, Pa. 


AGENTS: England: Chas. Charchill & Co., 21 Cross St.. Finsbury, London, E. C. 





France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES, 


Manning, Maxwell & Moore, 
Selling , ¥~ 111 Liberty Street, New York 
60 South Canal Street, Chicago. 





424 Telephone Building, Pittsburgh, Pa. 





NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


AUN-WORRING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


W. C. YOUNG MFG. CO., "°uass™™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 








a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








PRENTICE BROS., WORCESTER, MASS 


Makers of Vertical Drill 


Presses, 12 to soeinch swing, 



















Radial Drills, Gang Drills, 
y Boiler Makers’ Drills, Radial 
Drilling and Countersinking 
Machines, for ship plate and 
bridge work, Specie al Drilling 
Machinery, 

Engine Lathes from 11 to 
21 inch swing, any length of 
bed, with single or double back 
geared heads and any style of 
rest, with or without taper at- 
tachment. 

Send for Catalogue. 
FOREIGN AGENTS: 
Chas, Churchill & Co., L’’d 


London, Eng. 


rem > Shichardt & Schulte, 


59-61 Spandauerstrasse, 


——— + __+ = 


Standard Upright Drill, 
20 to 0 inch-swing. 


ADPHE JANSSENS, 16 Place de la Republique, Paris, France 


Berlin, Germany, 





SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat:sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 











ENCINE LATHES. ... . 
HAND LATHES. .... + 


Draper Machine Tool Co. 


Suocessar to LATHE & MORSE TOOL 00, 
WORCESTER, MASS., U.S.A. 


» « « « PLANERS. 
» » « « CRANK PLANERS. 








P. BLAISDELL & CO., 


Manufacturers of 


a Machinists’ Tools, 








Syracuse, N. Y. 





WORCESTER, MASS, 





neosemauecues) PHHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR tt P44 SMELTING (0. LIMITED 
2 200 WASHINGTON AVE.PHILADELPHIA.,PA. 
/ORICINAL MANUFACTURERS OF PHOSPHOR- 
»| BRONZE IN THE UNITED STATES AND SOLE 
Makers of "ELEPHANT BRAND PHoserHor-Bronze. 


BEAR OUR 


REG.TRADE MARKS. 


m4) es 
“Pho phorLbronye 











21 ATHERTON ST.,, 
Yonkers, N.Y. 
Pipe Cutting, 
THREADING, 


AND 


SEND FOR CIRCULAR. y Taping Machines, 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion 
No loose parts to become detached and mislaid All wearing surfaces are of tool steel hardened, Less 
friction of P arts than any other pipe cutter made. 


JONES . LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT, 


D. SAUNDERS SONS, 





Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ** Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 


Capacity 2 in. 
diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 
ARMSTRONC TOOL HOLDERS. 


THE SNOW STEAM PUMP WORKS, 














Burrato N b. April 2Ist, 1892 


oe BROS TOOL CO, Cut at Iu. 
a . apemnens——w eb ave ve pur favor of thé 18th inst 
f= The ‘Lathe re ols we bought of you are satisfactory 
(ja. to us and we do not think the *y can be improved 


upon in any way. “Ve yurs truly 
A. C, CHRISTENSEN, Supt, 
MANUPACTURED ONLY BY 


ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave,, 


Send for Givethase. 
CHAS, CHURCHILL & CO., Ltd., London, Eng., Agents 


ARMSTRONG’'S 
Pipe Threading and 
Cutting-Off Machines. 
Both Hand and Power. 
Sizes 1 to 6 inches 
Water. Gas and Steam Fitters’ 


Tools, Hinged Pipe Vises, Pipe 






Patent, 
Feb. 28, 

Te. 

1893. 


Cutters, Stocks and Die» univers 


5 ally acknowledged to ve THFEST | MACHINES, the Latest and Best, 
Sa = — ARMSTRONG MFG. CO., 
HURLBUT ROGERS MACHINE CO., 


Bridgeport, Conn. 
SO. SUDBURY, MASS. 


Albro Worm and Worm Gear 


hicago 


Patent applied for. 














Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


fully furnished. 
The Albro-Clem 
Elevator Co., 


411 & 413 Cherry St. 
Philadelphia, Pa. 








WRIGLEY ) a DRESSER @ 












Yo be returned or paid for in 30 


lays. It faces rapidly «r cuts V 
rooves one all Shapes Dutteve Never Get Dull---Are Self 
Hard rdent ng Has Hardeved Steel Bushings at Pin Bearings 


Price. $2.00; Cutters. 15 ct 


T. WRIGLEY, 85-87 Fifth Av., Chicago, IL, 0.8, A. 


Diptomas AWARbDED. Courses in other trades 
COMBINED DRILL AND COUNTERSINK all including thorough instruction in Mathem: ities 
FOR CENTERING LATHE WORK, and Physics. Send for FREE circular, stating 


subject you wish to study to 


‘per set. Send for Circular. 








THE 


Correspondence School of Mechanics 


——~> J.T. SLOCOMB & CO..— 








PROVIDENCE,R.1. U.S.A. 


SCRANTON, PA, 








W.D. FORBES & CO., 


ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


BINDING POSTS, CONTACT BUTTONS 


FINE MACHINE WORK, 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 


AND 





HOLMES TURRET TOOL HOLDER. 


No. 1 Diam. 414", tool slots & x 1% $20. 
“ 1% a) 414", “ “sé 54 x 1% 20. 
2 “ 614", , “ “ 5g x 1% 82. 


Extracts from customers’ 
letters: 

“Fulty up to your recom- 
mendatic »n.”* 

* As it takes regular lathe 
tools there 1s noexpense in- 
fitting up for ordinary jobs ” 

‘Frequently makes the en- 
gine lathe the equal of a 
screw lathe.” 

If your dealer don’ t handle 
them we will send C D. 
t prepaid east of A river, 


— 7 
HOLMES TURRET TOOL POST 60., 


226 La Salle St., Chicago, Ill, 





The Aurora Tool Works, | ¥ 
AURORA, IND. 


BUILDERS OF 


UPRIGHT 


RADIAL 
DRILLS, 








CURTIS, BARNES’ 
New Friction Disk Dril 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 
Mm instantly changed from 0 to 1600 without stop 
ping or shifting belts. Power applied can be 
ah graduated to drive with equal safety the 
4 Smallest or largest drills within its range—a 
9 wonderful economy in time and great saving 
indrill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL 
ENGLISH AGENTS, 










21 Cross ST., Finseury, 
LONDON, E. C., ENGLAND 
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WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS. 


TRAVE.ING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Oouplings, etc. 
== INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 











STARRETT’S FINI 


TOOLS e, 











eter them. 
Send 


starr rett 


MASS., U 


Skilled mech: inic S 
sa de: ilers . 
jor ‘atalog ruC 


Los 


ATHOL, 


SENSITIVE DRILLS 


nd for description or ask your dealer. 


0’ AMOUR & LITTLEDALE, 204 E. 43d St , New York. 

















MULTIPLE PUNCH. 
BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 


DETRICK & HARVEY MACHINE CO., 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
+» ADAMS 


Atomatic Bolt-Threading and Nut-Tapping Machine, 


Made in all Sizes to Cut from 1-4’ to 6” 














The simplest and most durable mac ajee L outs ate -nce, 
he Guscading head is mate entirely « > Hake, 
levers, springs, Caps, cases. blocks or ‘die rip _— in« ir about 
the head. Separate ‘Heads and Dies Furnished. Write 


for descriptive circular and price list. 
Manufacturers of The Open Side Iron Planer. 








MAILED FOR 


| S Athol, Mass. Mey 
MANUFACTURERS 


Mechanics’ 


80 CENTS 
Titt APRIL 1ST. 
















St. 


“TRIMMER” : 


CATALOGUE FREE. 
AMERICAN MACH’Y CO., 
DETROIT, MICH., U.S.A. 


Branch, 
: No. 11 Old Ball 


Liverpool, Eng. 


FirnM-JOINT 
TRANSFER 
CALIPERS. 











00 YOU WANT TO GET ACQUAINTED 


with the Dees Lifting Locomotive Injector made? 
If so, send 


Catalogue of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 
subject of Injectors in general, such, as we think, 
will be of interest to every Engineer or Fireman, 
as well as to Mechanics and Engineers generally. 


RUE MFG. 00., 118 North 9th St., Phila., Pa. 


THY 


Ss FTROIT MICH’ 





JENBL RT| 


Wwe Ss 2SQTOA 
PENBERTA vimanas Oh ve 













Progression is the order of the day. 


Attach one of ‘‘LUNKENHEIMER'’S” to your boiler and you 
will be astonished with results. The only Injector made that will 
entirely free your boiler of scales. 


Practical in Construction; Simple in Operation. 


a Provided with a visible feed. Sizes 14 pint tol gallon. Specify 
and insist on ‘‘LUNKENHEIMER s” and you will get the best. 
Consult Dealer. New Catalogue of Superior Steam Specialties, 
gratis up< 


THE LUNKENHEIMER COMPANY, 


CINCINNATI, O., U. 8. A 


re) 
S 

y 

Ay 


DIEEL 
CASTINGS 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK, 
Do you know 


that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for 24-inch holes and Jess. 
Endless belts. 

Short belts discarded. 

Fatented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


ym request. 


BrancHes: NEW YORK, LONDON. 





FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


ROBERT POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 


Works, 





MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 




















14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO., L’d 24 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
RUGEN SOLLER, Basel, Switzerland, 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. Itis Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a _ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No Jlanger of spoil- 
ing either tool or work. it is a safeguard 
against accidents, in either direction. 
Feeds—It has all feeds in daily use with 
simple movement of lever. 
| Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 







FESS 


Slow Speed, Medium Speed 
and High Speed Engines. 


Simple, Compound, and Triple Expansion 
Engines, High Pressure Boilers, 


Complete Steam Power Plants of 
Highest Attainable Effi- 
clency, Address 


e Buckeye Engine Co. 
p= No. 26 Franklin Ave, 
SALEM, 0. 








. OnT0 : TS ENGINE WORKS 
SCHLEICHER, SCHUMM & 60., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y. 


Branch Office, 
246 Lake St., CHICAGO. 


Over 36,000 Engines in Use 





Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 








FRANK BURCESS, Prop., BOSTON, MASS 


Job Gear Cutting of all kinds, Spur Bevel, Spi ri al, 
Rate she at, Ww rm, Rack, Elliptic, Inde Plates, Noisele 
sid Gears. etc. Ve ery smal * r laree. Se a Yee 
Catolaane D. 1,100 sizes o sar 





var LIGHT RIGHT “wan fe 


SN 


Faries’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes. Ask your dealer for them or write 
direct to FARIES MANUF’G CO., Decatur, Il. 
Catalogue free. 





alee 























| Ae . 
; ee 
OF IMPROVED = 


CORL' LUGS; STEAM ENGINES ¢ 


: VARIETy 

IN FULL a 
Contracts sy 

TAKEN FOR [omPcete Prat 


» FRICK COMPANY, 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
bedawon. and Refrigerating Machinery. 


WESTON: «ca ENGINES 


HIGH PRESSURE BOILERS WES ) WESTON ENGINE Co., 


PAINTED POST, N. 











WAYNESBORO, 
PA, 





(Tandem C manent ) 





REPRESENTATIVES. 





2 styles, Built from 1 to 60 Horse Power. Send for Circular. AND J, Jatin Scholl & Co..126 Liberty St. N. ¥. City 
BACKUS watse MOTOR CO., Newark,N.J. “| COMPLETE POWER PLANTS : " ee same oe Ma my ped y Oo. —— Pa. 
Mfrs. VENTILATING FANS, . - H. M. Sciple & Co., 34 & Arch Sts. Phila, Pa. 





STRANGE, BUT TRUE !!. 
Ta Yew Process Raw fins a 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 


They require No 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE,N.Y., U.S.A. 











WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal 


Stroke, 











THE Q&C 


703-707 Western Union Bldg., Chicago. 


29 Broadway, New York. 


CO. 











‘ONOVER’ 


HANDSOME CATALOGUE ON 


JONDENSER 
> THE CONOVER MF6.CO. 39 CorTiaxor Si. NY. 








Most imp 





Radial Drills . 


roved tools manufactured to-day. Special 


features found only on our make 
It pays to know everything about them. Write to 


, BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 





Th STEAM. 


Pecan’ s Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
gines, Dry Houses, etc. 







arator as close to engine 
e steam taking a spiral 
een the threads causes 


1e outer walls, while = 
thro ugh a small hole 

f pipe. Steam can enter a at 

s convenience may require 
als¢ us ed ip conveying steam long « dis- 
tone =. for Steam Hamme prs, Dry House 
Water Gas Generators, ood ff a pare 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Fifth and Buttonwood Streets, Philadelphia. 
THOMAS HOEY, 147 Sumcer St., E. Bostcn, Mass., Agent. 
JAS. BEGGS & CO., 9 Dey St., New York, Agents. 


MOFFET PORTABLE DRILL. 


Weighs 42 lbs. and 
UNSURPASSED drills from 34 to 
ASA 2 inches m- 











REAMER. as 
oa Runs with Steam 
Will work in any , axiipe 
position. C75 ¥ j Compressed Air. 


Manufactured by 
J.G.TIMOLAT, 


89 4 91S. Fitth Ave, 
NEW YORK. 








AMES IRON WORKS, “N° 


38 Cortlandt St., New York City, 


| 50 Oliver St., Boston, Mass, 
18 South Canal St., Chicago, Hl, 


518 Arch Street, Philadelphia, Pa 


ORR & SEMBOWER, 


(INCORPORATED.) 


READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING | 
ENCINES and BOILERS. 


| 
Special discounts to Machinists and Dealers. 
WRITE FOR CATALOGUE AND Pric ES. = 


Tee LANE & BODLEY CO. 






























CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turned) (Strong, self-oiling) (Good proportions) 


SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 


PUNCHING SHEARING MACHINERY’ 
~ BOILER MAKERS ROLLS. >} 


New OT Y Manuracturwie © 
Wi On fin 





















ANESVILIE , 3° 














LELAND, FAULCONER & & NORTON CO, Detroit, Mich, 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 





Estimates and Plans fur- 
nished for transmitting 
Power by 





Friction Clutch Couplings. [— 
STEAM SIRENS, 4 VERTICAL 
me: 2a 2 SHAFTING. 

‘47 Dey St., New York. “ss Also for Erecting same. 





AMERICAN MACHINIST 
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Brown & Suarpe Mee, Co 
PROVIDENCE, R. I. 


Avensis Qua Gultigg Machines, 


No. 3-26 in. x 8 in, 
No. 4-18 in. x 4 in. 
No. 5—36 in. x 8 in. 


and 
Ma- 


Catalogue describing these 


i? other Automatic Gear Cutting 


chines, mailed on application. 


“*K & HICKMAN, 280 Whi 


FENGLAND—B 
CHAS —- HILL & CO 


ENGLAND— 
r « 


OTRCHMANN Ar eherstr 5 Berlin 
CK FRERES & 21 Rue Martel Paris 





rl 
KREUTZBERG ER, "io Rue de Neuilly Puteaux 











FP aANCE 
France—F. G 
No. 4. This ma nine cuts spur and bevel gears to 18 Cui o— L.-FRED. A. RICH 
inches in diameter, 4 inches face and 6 diametral pitch New Yor Crry—F. G. KRETSC HMER 136 ‘Lit ~ St. Room 503 
COMPLETE LABOR-SAVINC EQUIPMENTS. 
I x 
MA C yj | NE 0 0 LS . 
2 
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z 
NO. 2 HYDROSTATIC PRESS, 
HAMILTON 
THE NILES TOOL WORKS « co., *GuKo. 











WHOSE PACKING? 
JENKINS’ PACKING. 


POACKING. JEMKins' 


I have used it nearly 20 years and never had to make 

a joint over the second time. During that time I have 
tried about every new thing that has come on the market 
— T=" hut have always gone back toJenkins’, Say! always 

be sure and see that the » Trade Mark is on every yard like cut. It makes a big difference. 
New YORK. CHICAGO, JENKINS BROS. PHILADELPHIA. BosTON. 


BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For BAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, .—y MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., 


STRAW HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. _€. H. MUMFORD, Representative. 


PLANERS =". 


OF SERVICE. 
100 SIZES and lengths, with illustrations. 
Cincinnati, Ohio, and 121 Liberty Street, N. Y. 


THE G. A. GRAY CO., 
» THE GARYIN MACHINE €0., 


, UNIVERSAL 
Cutter. and Too! Grinders, 


PLAIN AND UNIVERSAL MILLING MACHINES, 


SCREW MACHINES, TAPPING MACHINES, GEAR CUTTERS, 
HAND LATHES, DRILL PRESSES, SPRING COILERS, ETC. 


SPECIAL BICYCLE MACHINERY. 


ALSO DEALERS IN 


METAL WORKING MACHINERY 


OF ALL KINDS. 
Over 600 Various Machine Tools for Immediate Delivery. 


Laight and Canal Streets, — - 


Ein “Ine 


/ENKINS STANDARD Pg 


<Enn' INS >> 


rom 
Enki INS> 
he 


























New York. 


PRATT & WHITNEY CoO., 


HARTFORD, CONN., U. S. A. 


Solicit orders for the following machines and appliances for the manu- 
facture of bicycles: 

Turret head machines and patented tools for forming hubs from the 
bar or forgings. Adjustable multi-spindle machines for drilling spoke 
holes in hubs and rims. Wheel constructing and adjusting tables, 
sprocket wheel boring and facing machines, tube cutting machines, fork 
head threading machines, nipple tapping machines, Tucker’s open dies, 
revolving chucks. 


THE BILLINGS PIPE WRENCH. 
Jaw Drop Forged from the Best Tool Steel. 

lew Parts. Best U ‘or kmanship. Angle of Jaws the 
same trvrespective 
of the size of pipe 
taken. 

Length 14 inches. Takes Pipe from to 1% inches. 
THE BILLINGS & SPENCER CoO., 

HARTFORD, CONN. 


Chicago Office: 17 S. CANAL STREET, 


Eneland—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris Russia—/. BLOCK, 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


0 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashu, Manuleluing 60, 


SOLE MANUFACTURERS OF 


| ||\] The Tabor Steam Engine Indicator, 
: | | Fitted with HOUGHTALING REDU NCING MOTION. 


he most Com- 
olsen Compact, 
and Reliable In- 
dicator Outfit, for 
indicating high or 
slow speedei: es 
now made. This 
instrument re- 
ceived at “ The 
World’s Colum- 
bian Exposition "* 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of ork- 
ae and Fin- 
ish, Reliability and 
=e man ga Send tor 
Special Pamphlet, 





Moscow, 



































phs 


Lowell, Mass., U. 8. A. 


Manufacturersof ENGINE LATHES |) 
from 17 to Win. swing. Cuts, Photogra 
™! and Prices furnished on application 


IFIELD TOOL CoO., 











IPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO.. 


ROCHESTER, N. Y. 








“Te fend WYMAN GORDON J. M. ALLEN, Presrpenr. 
i . <? RCESTER, MASS WM. B. FRANKLIN, Vice-PREsIDENT. 
wa DROP FORGINGS F. B. ALLEN, Seconp Vick-PRESIDENT. 








—WOOD WORKERS? VISES — 


J. B. Prerce, Secretary & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PR PRICES. 


In order to reduce our stock, we offer 16’, 18’, 21’ and 24’ engine lathes, 16’, 22”, 
24” and 27’ planers, 10”, 12” and 15” speed lathes, 15” and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16’ and 18’ second hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 












PAT. DEC. 5&, 1883, 
PAT. DEC. 1886, 
PAT, AUG, 25, 1886, 








.M.CARPENTER € 















Also 51 N. 7thSt, = - 


Philadelphia, Pa. 


PAWTUCKET.R.I. 





IPS & DIE 





